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ABSTRACT 

This book reports on the findings of a 3-year 
research project. Learning in Science, carried out in New Zealand. It 
documents the teacher development process for a group of science 
teachers as they used new teaching activities to take into account 
students* thinking, constructivist views of learning, and alternative 
conceptions. The professional growth teachers seek includes responses 
to such concerns as continuity, progression, differentiation, the 
inclusive curriculum, assessment, teaching and learning activities, 
curriculum science, and resources to support teaching and learning. 
The theme of this book is that teaching is practiced in a public 
arena and is a social activity governed by rules and norms. Chapter 1 
outlines the concerns of teachers seeking professional development 
and their frustrations over wanting to change but not always 
achieving it. Chapter 2 describes a descriptive model of teacher 
development that arose from a 3-year research project and elaborates 
the key aspects of professional, personal, and social development. 
Chapter 3 discusses a social constructivist view as it relates to 
teacher development. Chapters 4 to 7 document, with the aid of 
illustrative data, the factors that helped the development of the 
teachers in the research project: feeling better about themselves as 
teachers; better learning; support, feedback, and reflection; knowing 
about the change process; and the use of anecdotes. Chapter 8 
discusses the wider social influences on teaching and teacher 
development and the challenges of the educational contexts of teacher 
development. The final chapter highlights the challenges of the new 
model to policy makers, school management, teacher developers, and 
teachers. Contains 204 references. (JRH) 
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1 Teachers Seeking Teacher Development 



Teachers want the best for their students, In particular, they want their students tt' 
have the best possible Iciuning opportunities and outcomes. Often in their own 
time, teachers seek new teaching ideas, new resources and equipment to improve 
the learning of their students. They seek to improve their teaching skills, their 
knowledge about the subjects they are teaching, their relationships with the students 
and their management of the schools in which they work. After completing the 
initial teacher education required in most societies, teachers continue to learn about 
teaching and learning throughout their professional lives. 

Lciiming is at the heart of teacher development. This book is about teachers’ 
learning and about responding to the challenges that face the provision of teacher 
development in today’s and tomorrow’s world. Teacher development, including the 
ongoing learning about how to teach and to support .student learning, is seen as the 
key to being a successful teacher. 

Whilst different teachers seek different kinds of teacher development wuthin 
science education today, the professional growth they .seek includes responses to 
such concerns as continuity, progression, differentiation, the inclusive curriculum, 
assessment, teaching and learning activities, curriculum .science that is relevant, 
meaningful, and useful to the students, and resources to support teaching and learning. 
All these concerns iirc united by the teachers' agenda of im[)roving the learning of 
students. Those concerns, which arc related centrally to this book, are now discussed. 

Concerns of Teachers 

'Continuity' of learning as students move between the different .structural sectors 
of schooling has been an (jngoing concern for many teachers. It requires the sys- 
tematic coordination of the professional activities of the teachers on both sides of 
the (often) four structural divides: kindergarten-primary, primary-compulsory sci'- 
ondary, compulsory secondary-optional (senior) secondary, and senior secondai 7 - 
tertiary. It involves the implementation of the official curriculum written for .students 
of 3-17 years in education systems divided on the basis of age. Whilst such a 
curriculum is a simple concept, at a practical level its implementation is difficult 
because of the different priorities and tasks of the teachers involved. There arc 
subtle but real differences between many teachers in the various .sectors in terms 
of their professional commitment with respect to the status of the subject-matter 
taught, the purposes of education, and the natures of teaching and learning. 
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Such differences may make effective communication awkward initially but 
teachers are working to enhance continuity. In in-service contexts, some teachers 
are seeking help with curriculum planning across sectors, visiting each other’s 
classrooms, and sharing professional knowledge in groups representing more than 
one sector. For example, in-service courses attended by both primary and second- 
ary teachers of science may help primary teachers to learn some science from the 
.secondary teachers and the secondary teachers to learn about teaching and learning 
approaches from the primary teachers. Likewise, university staff may seek infor- 
mation and a.ssistance from senior secondary teachers of science about what first- 
year university students have been taught. 

‘^regression’ is another concern for some teachers seeking professional devel- 
opmci.t. Progre.ssion with respect to a curriculum is that chiiracteristic which makes 
.steadily greater demands on students and which entails the continuous raising of 
the requirements laid on students over the duration of their schooling (Department 
of Education and Science, 1985). it is an issue becau.se of the need to .sequence and 
segment the curriculum in order to manage teaching and learning in current edu- 
cation systems and becau.se of the concern in the community for accountability of 
teachers. For example, parents may .seek evidence that their child is learning more 
each year and is making progress. Teachers’ concerns are focused on what to teach 
w'hen and on responding to accountability measures of their teaching. Progression 
is essentially a requirement of a curriculum in response to governments’, teachers’ 
and parents’ concerns to account for progress in teaching and learning. 

Despite the u.se of the temis such as ‘learning objectives’, progression in many 
curricula is more about a progression of teaching than a progression of learning, 
since the progre.ssion usually prescribes what a teacher mu.st teach (in an attempt 
to achieve the desired learning outcomes). Tliis is because most curricula today arc 
based on a view of learning as transmission of knowledge. 

Most approaches to progression involve students learning an increased num- 
ber of facts or concepts in each year of schooling, adding to those already learnt. 
The progression indicated in the science curriculum is therefore based on writing 
a progression of simple to more complex science (for example, learning about the 
chiiracteristics of living things before learning about the notions of food chains). 
The as.sumption is that the simpler concepts are more suitable for learning by 
younger students. Another approach to progression in science education is based 
on a kind of historical recapitulation of the sequence of the invention of concepts 
in a field. A.ssessment-drivcn models of progression, such as that one used in the 
United Kingdom, have a basis in language (‘a little’ leads to ‘some’, to ‘more’ and 
to ‘a lot’) rather than in any psychology of learning, and are probably of little 
practical utility to teachers. 

Teachers and curriculum developers with a constructivi.st view of learning 
have had difficulty in responding to the perceived need for progression to be articu- 
lated in the curriculum (Bell, 1990). Consequently, recent re.search has begun to 
explore how children’s alternative ideas develop towards the currently accepted 
.scientific ones within conceptual themes (Simon, Black, Brown and Blondel, 1994). 

The issue of progression has sharpened for teachers recently with the 
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development of currieula for students aged 5-17, rather than for students of a nar- 
rower age groups, say 5-12 or 13-15 yciirs, as was the situation previously (Fensham, 
1994). Fensham (1994) suggests that a basis for progression relating to learning 
outcomes over such a wide age range of students is problematic. He proposes that 
a more appropriate basis might be the purposes and aims of science education. In 
other words, the purposes for science education would from the basis and rationale 
for a progression. Thus, the purpose for learning science for a 5-year-old starting 
school would be different to that of a student who had been studying science for 
ten years. 

Another concern for w'hich some teachers seek professional development is 
'differentiation*, or ensuring that the learning expected of a student at a given time 
is closely gem'd to the current learning skills and attainment status of that stu- 
dent, and that the prior experiences, knowledge, interests, concerns and values ot 
the student are taken into account in teaching. It includes concerns about students 
reaching their full potential and concerns about individual differences. The concern 
to improve differentiation, and hence learning, has arisen lor three reasons. First, 
the 'science for all’ basis of many science-education systems requires that all students, 
including the high and low’ achievers and students of different genders and cultures, 
engage and learn in science lessons and that their needs arc met. Secondly, teachers 
have been concented to tind ways to retain students’ interest in the study ot science. 
Thirdly, the research into the conceptions that students bring to science lessons has 
challenged teachers to take students* existing ideas into account in their leaching. 
The cunent curriculum statements of many governments seem to assume that dif- 
ferentiation is based only on the pace of learning: alternative goals and routes are 
poorly recognized. 

Postlethvvaite (1993) discusses differentiation in terms of students’ different 
educational, psychological, physical, social, socio-economic and cultural circum- 
stances. Educational differences refer to the range of previously acquired know- 
ledge and skills which are relevant to a particular learning task, while psychological 
differences refer to a collection of traits of varying degrees of plasticity, such as 
cognitive skills, attitudes to a school subject, students’ attitudes to themselves as 
learners, and their preferred learning styles. Physical differences encompass such 
physical capabilities as dexterity, mobility, stamina, and the functioning of the 
senses. For many, these will arise from the different extents of development ol 
students of the same age. For some, differences will be due to long-term physical 
or sensory handicaps. Social differences in the classroom, although perhaps related 
to the above categories, are manifest by variations in willingness and capability to 
interact with the teacher and with other students. Socio-economic and cultural 
differences refer to the varied expectations that students have ot themselves, or 
which others have of them, which arise from their socio-economic and ethnic 
background, and their gender. 

Research and development in science education over the last decade or .so 
have enabled considerable progress in helping teachers address dilferentiation in 
their classrooms. Much of this progress stems from the emergence of a group of 
science-education researchers with an interest in the study of 'students ot science 
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as thinkers', and their findings have been a major reason for teachers seeking 
professional development. Their research will be examined in greater detail here 
because it was central to the teacher development work documtcnted in this book. 

Of the whole range of students' educational differences, the one which has 
received the most detailed attention over the last fifteen years or so has concerned 
the nature of their prior understanding of the concepts which they arc being taught 
in science classes (see Gilbert and Watts, 1983, for a review of the field; and Pfundt 
and Duit, 1994, for a recent bibliography of research papers), and the consequences 
of their understanding for teaching and learning. Wliite ( 1991 ), in one of the more 
recent overviews of this field of inquiry, has summed up the general conclusions 
of the research so far, including: 

• people construct their own interpretations of communications and experi- 
ences; 

• personal interpretation is determined largely by existing beliefs, which iU'c 
prior constructions; 

^ interpretation is often influenced, although not necessarily determined, by 
the interpretations expressed by others — parents, teachers, peers, texts, 
and other media; 

• students at all levels enter the classroom already holding beliefs relevant 
to the topic to be studied; 

• the extent of beliefs and the intensity, with w'hich they arc held varies from 
topic to topic; 

• in any given class, there will be a range of beliefs among the students; 

• students' beliefs about scientific principles and natural phenomena often 
differ from the scientists' established beliefs: 

• where students' views differ from those of the scientists, they are less 
economical in interpreting or predicting outcomes of an extended range 
of events; 

• a person can hold beliefs that contradict each other, applying one belief 
in one context, another belief in another context; 

• people often interpret events in a manner that supports a belief, and so 
avoid confronting discomforting instances. That is, they see what they 
believe; 

• people might alter their memory of an event that contradicts a belief so that 
their recollection is consistent with w^hat they believe: 

• beliefs resist change but students can exchange an alternative conception 
for the scientists' conception; 

• changes of belief, or resolution of contradictions, are usually slow and 
require repeated experiences that favour ihe final accepud interpretation; 
and 

• teaching that encourages resolution of (the contradiction between) alternative 
conceptions with the scientists' view will include elucidation of the students' 
beliefs, discussion of the beliefs and their implications, and the design and 
execution of events that test the accuracy of the beliefs. 
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Through research and development, there has been wide exploration of teach- 
ing strategies to bring about conceptual development in science at school level, 
given the differentiation in students’ cognition. Scott, Asoko and Driver (1991) 
distinguish between those teaching strategies which are based on cognitive conflict 
and those that are based on the development of the students' existing ideas. An 
essential characteristic of the conflict approaches is the replacement of the alternat- 
ive, prior understanding with the scientific conception. A four-stage model incor- 
porating the broad notion of cognitive conflict was proposed by Posner, Strike, 
Hewson and Gertzog (1982) and has been widely adopted. Tliey argue that concepts 
arc changed or replaced only if a student ot science, to some extent in sequence: 

• becomes dissatislicd with an existing concept. This arises when it is used 
to make a prediction which is cither incompatible W'ith other existing evid- 
ence or which proves unsatisfactory when tested; 

• understands another concept, which is therefore available for use; 

• finds the new concept plausible, in that it seems to present an opportunity 
to propose more acceptable predictions and to explain events when they are 
tested; 

• finds the new concept fruitful, in that it can explain a range of analogous 
or otherwise similar events. 

Further teaching approaches and sequences of teaching and learning activities 
based on a conflict notion are documented in Nusshaum and Novick ( 1982), Stavy 
and Berkovitz (1980) and Cosgrove, Osborne and Forret (1989). 

Teaching approaches based on conceptual development are characterized by 
the development of the scientific concept in relation to the alternative conception, 
rhis approach recognizes that many alternative conceptions are also everyday 
concepts and understandings which the students may still have to use in some 
contexts. Examples of teaching approaches which have a developmental basis are 
Biddulph and Osborne (1984), Solomon (1983), Driver (1988) and Bell (1993c, 
1994a). All the teaching approaches, whether their focus is conceptual replacement 
or development, require the teachers to differentiate between their students on the 
basis of conceptual understanding and the intervention required for learning. 

Another aspect of some teachers’ and science educators’ concerns regarding 
differentiation is addressing the learning and educational needs of both girls and 
boys, and all ethnic groups to ensure their continued participation and success in 
learning science. Also of concern to many teachers now is that New Right govern- 
ments, such as those in power in New Zealand and the United Kingdom, are attempt- 
ing to move discussion and action in respect of such matters from the public to the 
private domain. If this shift is legitimated, gender and ethnic concerns would be 
deemed to be outside the professional duties of teachers (Epstein, 1993). 

Gender differences in science education were ’mghlighted by research and 
development in the 1980s (Kelly, 198 1 ; Harding, 1983;SmaiI, 1984; Whyte, 1985). 
The ca.se was made for considering girls as a group distinct from boys to high- 
light the under-representation of girls and women in science and science education. 
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Teacher development during that time consisted largcl Tiplementing a ‘girl 
friendly* curriculum in the classroom, in which the prior experiences, interests and 
concerns of girls were the fcx:us of teaching and learning activ.des. As a political 
strategy for change, this approach highlighted concerns to be attended to as an area 
for research and development. Jane Gilbert (1994a) points out, in a discussion of 
the treatment of gender issues in the New Zealand science curriculum, that differ- 
entiation in this context is problematic and in need of further theorizing: 

The strategy of establishing a specific identity for girls has only been 
partially successful in creating a political space within which claims to 
equality can be made. Part of the establishment of an identity involves, 
on the one hand, the selection of certain features which are defined .,s 
being part of the essence of ‘girlness*. Immediately the identity ‘giiT is 
created, it begins to solidify, allowing the attributes that define it to begin 
to adhere permanently in a way that starts to seem ‘natural*. On the other 
hand, the establishment of an identity also involves the suppression of 
features that are not defined as essential to ‘girlncss', thus leaving no 
basis for claims to the human rights of equality, justice, and so on. (Gilbcn, 
1994a pp. 35-6) 

The influence that a student’s culture and language has on leading, over the 
last decade or so, has been increasingly recognized in science education, with 
debates arising on indigenous science education, multicultural and bicultural science 
education and anti-racist science education. Thus, the scope of the issue has been 
spelt out {Atwater and Riley, 1993), past and future rc.search and development in 
the area discussed (McKinley, McPherson Waiti and Bell, 1992) and specific case 
studies produced (for example, Rakow and Bermudez, 1993). Prescriptions for action, 
both in outline (Hodson, 1993) and in more detail (Reiss, 1993), have appeared, as 
have handbooks for teachers (e.g., Thorp, Deshpandc, and Edwards, 1994). As with 
gender, teachers arc distinguishing between students to take into account cultural 
differences while also treating the students as having similar educational needs to 
implement an inclusive and ‘science for all* curriculum. 

In addition to the areas of continuity, progression and differentiation, another 
area of interest for some teachers seeking professional development is increasing 
and updating subject know led i^e. and preparing the subject knowledge for teaching 
and learning activities. Shulman ( 1987) has identified seven knowledge bases from 
which teachers draw during their teaching; 

• Content knowledge. This is the teacher's understanding of the substantive 
structure of the subject, that is, of the basic concepts which delineate the 
subject, and the ways in which they are related. It is also the teacher's 
understanding of the syntactical structure of the subject, that is, of the 
ways in which its truths are established through the inter-relationships 
within that structure. 

• General pedagogical knowledge, 'i’his eneompasses the broad principles 
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on which the conduct of teaching is based, for example, approaches to 
classroom management. 

• Curriculum knowledge. This is a knowledge of the official curriculum, 
the particular examination prescriptions, the .school curriculum, and the 
materials, for example, textbooks, which are used in teaching. 

• Pedagogical-content knowledge. This is the form that content knowledge 
takes in order that it can be effectively taught; for example, explanations 
th.U can be legitimately given, examples and illustrations that can be used 
to good effect. 

• Knowledge of the characteristics of the learners. Of particular import- 
ance are what Postlethwaite (1993) calls the educational differences between 
the learners as outlined above with reference to differentiation. 

• Knowledge of educational contexts. This broad category includes know- 
ledge about the potential of different fomis of classroom management, 
knowledge about the school as an institution, and an appreciation of the 
culture of community from which students are drawn; and 

• Knowledge of educational goals and values and of the philosophies and 
historical precedents on which they draw'. 

For Shulman (1987), any act of teaching is cyclic. To start with, a teacher 
must comprehend the material to be taught, that is, grasp the relevant content know- 
ledge. This must then be transformed, by the use of pedagogical-content know - 
ledge, into a form in which it can be taught. The actual teaching, what Shulman 
(1987) calls instruction, then takes place, accompanied and followed by an evalu- 
ation of the effectiveness of that instruction in fostering student learning. The 
teacher then reflects on the significance of that evaluation for teaching w'hen the 
particular cycle is entered again. 

In recent years, the crucial importance of the comprehension and transformation 
elements of this cycle has been recognized in science education, as it has elsewhere 
in the school curriculum. The substantial inclusion of science in the primary-school 
curriculum and the increasing emphasis on science as a whole, rather than on the 
separate sciences of biology, chemistry and physics, in secondary schools, have 
shown up the weaknesses in pre- and in-scrvicc teacher development programmes 
in these regards. For example, Kruger, Summers and Palacio (1990) have shown 
that primary teachers' comprehension of key science concepts is often inadequate. 
This conclusion is reinforced by Carre ^1993), who also drew attention to accom- 
panying weaknesses in the grasp of the philosophy and methodology of science. 
The comprehension of content demanded as a precursor to teaching any age group 
is substantial. Anderson (1989) has shown that it consists not only of the structure 
of the know'ledge (the concepts and their inter-relationships), but also its functions 
(what questions it enables to be answered), and its development (how that know- 
ledge developed both historically and in learners). The transformation of a ptirticu- 
lar .section of content knowledge requires, in addition, preparation (the selection of 
materials for use in instruction), representation (the consideration of how key ideas 
might best be presented), instructional selection (the use of an appropriate teaching 

7 






Teacher Development 



method) and adaptation (the provision of appropriate differentiation) (Shulman, 
1987). 

Teachers themselves, then, have developed and su.staincd their own agendas 
for professional development, which emphasize a range of concerns including the 
ability to provide for continuity, progression, differentiation, an inclusive curric- 
ulum and different subject-knowledge bases. The teachers’ agendas may be a part 
of, or in addition to, the agenda which governments have for teacher development, 
for example, the implementation of new summative assessment and reporting. 



Concerns about Teacher Development 

Teacher development (and teaching) faces a daunting array of challenges. As al- 
ready mentioned, some of the challenges stern from the teachers themselves, w'ho 
are concerned to provide a more effective education for all that is currently avail- 
able. They seek professional development in order to help all their students, and 
pailicularly those from social groups who cuiTcntly seem to be underachieving, to 
make more progress in students’ learning over the years of compulsory schooling 
and to persist with education and training into adulthood. Other challenges derive 
from the parents and guardians, who arc concerned that the young people in their 
families are prepared more effectively for adult life, in a w^orld of increasing social 
turbulence, particularly in terms of being able to get, hold, and exchange waged 
employment. Further challenges arise from people in government who declare that 
they want to improve national economic performance by increasing overall educa- 
tional achievement. No doubt students themselves would wish to assert their own 
agendas: unfortunately few' .locieties aflord them any significant formal voice. There 
are thus many demands on teachers to ‘improve' their teaching. 

These challenges for teachers, teaching and teacher development, w'hich are 
publicly declared from at least three different sources, seem compatible in theor>'. 
Yet it has become very evident that they are not compatible in practice in many 
countries. Governments, having control of law and resources, are taking greater 
control of the detail of education. Teachers are consequently expected to follow 
avenues of activity which they cannot reconcile with their own everyday experi- 
ence of teaching, their projections of the future of education, or with the increasingly 
incisive findings of research. 

To varying degrees, governments provide funding for teacher development to 
implement new government policies, such as new' curricula, new directions arising 
from recent government-funded research findings and new developments in class- 
room activities, for example, in the assessment of learning. L^ut many in the bureau- 
cracy and government sec teacher development as probleinatic, with respect to 
the time taken to bring about change, the low proportion of teachers who engage 
with the requeste^d changes, the funding implications of universal teacher devel- 
opment, the failure to effect discernible change in learning outcomes, and the lack 
of career incentives to entice change. One of the most educationally damaging 
aspects of the changes cuiTcntly being pushed through in the United Kingdom is 
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the Government’s assumption th«; their legislation is coterminous with its imple- 
mentation. Resources for curriculum development are being progressively with- 
drawn in many countries (notably the United Kingdom) and teachers are thrown 
back on their own resources, to be deployed in ‘after-school hours’ for in-service 
work. The likelihood of real, sustained development can seem remote. 

School management also express concerns about teacher development. It may 
be seen as problematic in terms of: dealing with parental concern over the disruption 
to teaching provision caused when teachers are away during school time; finding 
quality replacement teachers; focusing on specific areas for teacher development, 
for example, new teaching approaches, without considering the implications for the 
other aspects of their professional work, such as assessment; the need for integ- 
rated programmes of development rather than matching staff to courses on offer; the 
resource implications of requests for change that may result from teacher devel- 
opment; those teachers who are non-attenders and the non-engaged in teacher- 
development activities; and the disruption caused by career movements through 
promotion. 

Teachers themselves, as a group, also have concerns about their professional 
development. Often on their own initiative, in their own time, at their own expense 
and with a commitment to professional developmicnt (Wylie, 1992, p. 128), they 
attend teacher-only days, subject association meetings, conferences, and in-service 
courses, study for university qualifications, talk with other teachers or read profes- 
sional articles to get new ideas for teaching science to students. But many teachers, 
even after attending an in-service course, for example, feel unable to use the new 
teaching activities, curriculum materials or content knowledge to improve the learning 
of their students. Unfortunately, it is common for teachers to find themselves teach- 
ing in the same way they always have, perhaps utilizing some of the new materials 
but adapting them, to fit traditional patterns (Briscoe, 1991). Many teachers arc 
aware of this pattern and feel frustrated in their attempts to change. Tins frustration 
may lead some teachers to develop a cynical view of new' initiatives and to hold back 
from further professional development. They may even leave the teaching profes- 
sion. Teachers also express concerns about: feelings of powerlessness of being told 
what to do (for example, some cunicula are prescribed to a high level of detail, 
with no room being left for professional decision making); the demands made on 
their ‘own’ time to undertake the development activities, which may imply that such 
activities arc not valued by the school; perceived lack of resources to support the 
change; the fatigue from attending too many meetings; the lack of encouragement 
for and valuing of innovation in the classroom; and not seeing how an innovation can 
be actually implemented in the classroom, that is, w'hat they have to do differently. 

These experiences and concerns lead many associated with education to ask 
the questions: 

• What is the nature of teacher development? 

• What factors help and hinder teacher development'^ 

• What model of teacher development can be used to plan teacher develop- 
ment programmes and activities? 
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What teacher development activities promote growth? 

• Why arc some teacher development experiences so fmstrating for teachers 
who want to change? 

• Why does the change process tKCur over a longer rather than shorter lime 
span? 

• Why do some innovative teachers w'ant to move away from classroom 
teaching? 

Learning in Science Project (Teacher Development) 

This book addresses these questions and reports the findings of a research project 
which focused on the teacher development process and, in particular, those factors 
that help or hinder teacher development. The Learning in Science Project (Teacher 
Development) was a three-year research project carried out at the University of 
Waikato, funded by the New Zealand Ministry of Education. It investigated the 
development of some New’ Zealand teachers of science as they Icamt new teaching 
activities that enabled them to take into account students’ thinking (Bell 1993a, b) 
as reseaiched by the prcviiui Lciirning in Science Projects (Tasker, Freyberg and 
Osborne, 1982; Osborne and Biddulph. 1985; and Kirkw'ood and Carr, 1988). Over 
the last fifteen years, much of the international research into students' learning in 
science has been based around the notions of children's science, constructivist 
views of learning and conceptual development (Osborne and Wittrock, 1985). This 
research has been summarized and reviewed extensively (Gilbert and Watts, 1983; 
Osborne and Freyberg, 1985; White, 1988; Driver, 1989; Northtield and Symington, 
1991); and critiqued by Millar (1989), Osborne (1993), and Solomon (1994). 

One of the main implications of this large body of research is the changed 
roles and activities of the teacher in the science classroom (Osborne, Bell and 
Gilbert, 1983; Biddulph and Osborne, 1984; Cosgrove and Osborne, 1985; Hewson 
and Hewson, 1988; Scott, Asoko, and Driver, 1991; Fensham, Gunstoncand White, 
1994). Essentially, the teacher of science is challenged to change her or his teaching 
from being predominantly a process of transmitting a body of scicntilic knowledge 
to being a process of helping the students to develop the currently scientifically 
accepted concepts, taking into account the students' existing ideas. Rather than 
regarding the students as empty vessels waiting to be filled up with the .scientific 
knowledge, the teachers arc challenged to consider the students’ thinking and to 
facilitate the students’ conceptual development. 

The teachers wlio took part in this project, in accepting the invitation to be 
involved in the research, also accepted that they were expected to use new' teaching 
activities based on this research and on a constructivist view of learning. Teaching 
based on a constructivist view of learning, is defined here as teaching that takes into 
account students' thinking and in particular involves: 

• finding out the ideas, opinions, interests, concerns, and experiences that 
students bring to a lesson; 
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• encouraging the students to think about their own prior ideas and (new) 
scientific ideas; 

• finding out what meanings the students are constructing during the lesson; 

• presenting and explaining the scientific ideas using a variety of resources 
(including the teacher); 

• responding to, and interacting with, the students’ thinking; 

• helping students ask questions, find answers to their questions and to invest- 
igate and test out their own ideas; 

• initially teaching science in contexts that are familiar and of interest to 
students; 

• helping the students to reflect on their own learning, in tenns of both the 
degree of understanding of the content and ways of thinking and learning; 
and 

• assessing the change and growth in students' ideas, as well as the extent 
to which they had Icamt the scientific ideas. 

This list does not cover exhaustively teachers’ activities but is given to convey 
a sense of the emphasis of teaching based on a constructivist view of learning. 
Essentially, the teachers are first creating the opportunities to enter into a mean- 
ingful dialogue with the students and then making use of those opportunities to 
interact with the students' thinking. The teachers in this research changed their 
teaching activities and roles to achieve the first step but found it harder to change 
to implement the second (Pearson and Bell, 1993). 

The forty-eight teachers, who volunteered to take part in the teacher develop- 
ment programmes run as part of the research were primary and secondary teachers, 
women and men, assistant teachers and heads of departP" :/Us, and beginning and 
experienced teachers. Four teacher development programmes were run as part of 
the research pn^ject. In 1990, two programmes were run — a school-based and a 
locally-based one. In 1991, the teachers from both programmes run in the previous 
year were involved in another locally based programme. In 1992, a new group of 
teachers was invited to be involved in the researeh and a second school-based 
programme was run. 

The programnics consisted of tw'o-hour weekly meetings, in after-school time, 
over one or two school terms. Involvement in the programmes did not give the 
participants any credit towards a qualification. The meetings were made up of 
sharing sessions — in which the teachers shared, through the use of anecdotes, the 
new teaching activities they had been trying out in their classrooms — and work- 
shop activities on various aspects of science and science education. These aspects 
covered, for example, views of teaching and learning, teaching approaches based 
on a constructivist view of learning — the interactive teaching approach and the 
generative teaehing approach, gender issues in learning science, current assessment 
debates, and the then newly proposed changes to the national curriculum. The 
workshop activities themselves included keeping a journal, modelling the suggested 
classroom teaching activities, discussion activities to clarify and share thinking on 
issues in science education and readings on aspects of science education. The 
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programmes also consisted uf a small number of classroom visits made by the 
teachers to the classrooms of other teachers — the facilitator made no classroom 
visits due to time constraints. Using a constructivist view of students’ learning, a 
constructivist view of teachers’ learning was developed to underpin the programmes. 
The final programme developed over the three yciirs of the research can be found 
in Bell (1993b). 

The research was mainly qualitative, interpretive collaborative, reciprocal, and 
guided by the ethics of care. Multiple data-collection techniques were used, including 
interviews, surveys and classroom observations (Bell, 1993a, p. 41). The teacher- 
development activities were largely separate from the research activities of the 
date collection and discussions of the draft research reports. However, it is 
acknowledged that the research activities did promote reflection by the teachers 
over and above that w'hich was facilitated in the programme. The data reported in 
this book are illustrative rather than representative given the constraints it space. 
Readers are referred to Bell (1993a) for a fuller documentation of data. 

The teacher development programme run as part of the research was devel- 
oped over the three years of the research in response to data collected. The aims 
of the 1992 and final programme conveyed to the participants as follows: 

1 Develop your ideas of what teacher development is and to adopt roles for 
the teacher of: 

• teacher as learner; 

• teacher as researcher; 

• teaching as reflecting; and 

• teaching as supporting. 

2 Develop your classroom practice to take into account students' thinking 
and in particular, to adopt the roles for the teacher in the classroom: 

• teaching as finding out what the students an' thinking; 

• teaching as getting the students thinking; 

• teaching as responding to, and interactinii with, students' thinking; 

• teaching as managing for learning; 

• teaching as assessing; and 

• teaching as power on, off, with, for. 

3 Learn about the research findings as to how students learn science. 

4 Develop a constructivist view of learning, and consider its implications for 
teaching. 

5 Attend to and manage the feelings associated with being a teacher of 
science and with the process of change. 

6 Work with other teachers in collaborative and collegial ways. (Bell, 1993b, 
p. 9). 

While the research was conducted in the context of science education, the 
findings and the discussion of them in this book will be of interest to educators 
working in other subject areas and in primary schools. We therefore, discuss teacher 
development in general — it being very clear that these insights w'crc derived from 
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the context of science education alune. The book is addressed to those involved in 
teacher development activities, whether as policy makers, managers, teacher devel- 
opers. or as participants. The focus of the book is on teaching, teachers and teacher 
education in state-school systems: that is, on the teaching provided for the great 
majority of students. Teachers, in a modem society, are those who spend much or 
ail of their time, often for the whole of their w'orkmg lives, on the complex activity 
of teaching. 



The Theme of the Book 

The theme of the book and our main argument is that teaching, while supposedly 
an individual activity, is practised in a public arena and is a social activity governed 
by rules and nomis. however tightly or loosely defined. We argue that teachers 
learning and teacher development is also a social activity and may be theorized in 
terms of social cognition and the social construction of know ledge. Teachers' learn- 
ing may be seen from a social constructivist perspective. Social interactions are a 
key part of the learning process; 



Social exchanges arc continuous and essential bases lor advances in indi- 
viduals' ways of thinking and acting. Communication and shared problem 
solving inherently bridge the gaps between old and new' knowledge, and 
between partners* differing understanding of the values and tools of the 
culture, which itself is revised and recreated as they seek a common giound 
of shared understanding. (Hcnnes.sy. 1993, p. \5) 

Hence, we argue that teacher development can be seen ;is a form of human 
development, involving social as well as the professional and personal development 
which has been previously documented in the literature. Social development as part 
of teacher development involves the renegotiation and reconstniction of what it 
means to be a teacher (of science, for example). It also involves the development 
of ways of working with others that will enable the kinds of social interaction 
necessary for renegotiating and reconstructing what it means to be a teacher of 
science. Personal development as part of teacher development involves each indi- 
vidual teacher constructing, evaluating and accepting or rejecting for herself or him- 
self the new socially constructed knowledge i.')out what it means to be a teacher 
(of science, for example), and managing the feelings associated w'ith changing their 
activities and beliefs about science education, particularly when they go 'against 
the grain' (Cochran-Smith. 1991) of the cuirent or proposed socially constructed 
and accepted knowledge. Professional development as a part of teacher development 
involves not only the use of different teaching activities but also the development 
of the beliefs and conceptions underlying the activities. It may also involve learning 
some science. 

We argue that teacher-development programmes and activities must address and 
support ail three aspects of development tor change to occur. Moreover, the siKial 
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development is crucial if personal and professional development are to hap- 
pen. Hence* teacher development car only be effective if several roles entailed m 
being a teacher are addressed: for example, teacher as a facilitator of learning in 
the classroom, as member of a school staff, as a member of a professional com- 
munity and as an employee. Most importantly of all, because teachers bear the 
ultimate responsibility for teaching, their centrality in the social construction of 
knowledge about teaching must be recognized. 

This theme and main argument is developed in the book in the following way. 
In this chapter, the concerns of teachers seeking professional development have 
been outlined, as have their frustrations over wanting to change but not always 
achieving it, It is argued in the remainder of the book that this frustration occurs 
because the social dimension of teachers’ learning is overlooked in policy makers’ 
and educators’ views of teacher development. It is not just an individual teacher 
who must achieve that change; the social construction of what it means to be a 
teacher of science must be reconstructed and renegotiated as well, with teachers 
having the central role in the process and outcome. 

In Chapter 2 the descriptive model of teacher development arising from the 
three-year research project is outlined. The key aspects of professional, personal 
and social development are elaborated. In Chapter 3, we propose our own view of 
learning, a social constructivist view', as ic relates to teacher development. Chap- 
ters 4 to 7 document, with the aid of illustrative data, the factors that helped the 
development of the teachers in the research project; 'feeling better about myself as 
a teacher', 'better learning', support, feedback and reflection, know'ing about the 
change process and the use of anecdotes. In Chapter 8, w'e discuss the wider social 
influences on teaching and teacher development today: the New Right political 
movement and the post-modern world. These two major social framew'orks may 
make rcconslnicting what it means to be a teacher of science problematic for teachers. 
The challenges of the educational contexts of teacher development iire also discussed. 
The tinal chapter provides the challenges of the new model to policy makers, school 
management, teacher developers and teachers. 

Lastly, wc acknowledge that our voices as researchers arc dominant in this 
book. The quotations in the book give samples of the teachers' voices wc listened 
to and from which we have constructed our view of teacher development. 
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2 A Model for Achieving Teacher 
Development 



The learning of the teachers involved in the research project, the Learning in 
Science Project (Teacher Development), is analysed in this chapter. The data were 
analysed to give an overview of the adult learning process as it relates to the 
teachers’ learning or teacher development in the study. The model, based on an 
earlier version (Bell and Gilbert, 1994) has three central features. First, it is pos- 
sible to describe three main types of development for the teachers involved in the 
research — social, personal and professional development. Social development as 
part of teacher development involves the renegotiation and reconstruction ot what it 
means to be a teacher (of science, for example). It also involves the development of 
ways of working with others that will enable the kinds of social interaction neces- 
sary for renegotiating and reconstructing what it means to be a teacher ol science. 
Personal development as part of teacher development involves each individual 
teacher constructing, evaluating and accepting or rejecting for himself or herself the 
new socially constructed knowledge about what it means to be a teacher (of science, 
for example), and managing the feelings associated with changing their activities 
and beliefs about science education, particularly when they go 'against the grain' 
(Cochran-Smith. 1991 ) of the current or proposed socially constructed and accepted 
knowledge. Professional development as a part of teacher development involves not 
only the use of different teaching activities but also the development of the beliefs 
and coneeptions underlying the activities. It may also involve learning some science. 

Secondly, the teachers' development w-as occurring within the context of the 
effective components of a teacher-development programme. These effective com- 
ponents were support, feedback, and reflection (see Chapfer 5 for further details) 
and not an overall specified programme such as the particulai in-service programme 
run in any one year of the research. The data arc being rep* rted to describe the 
learning process of the teachers, not a particular programme. 

Thirdly, there is a loose and flexible sequence imphed in die model which 
describes the main aspects of learning for each teacher with respect to time. Dif- 
ferent situations (confirmation and desiring change, reconstruction and empower- 
ment) arc de.scribcd only to highlight facets of the teacher development process. 
These situations arc not intended to be discrete. There is much interaction between 
the icaming tasks in each type and each situation, and the teachers’ learning activ- 
ities may not indicate a movement ‘forward'. For example, the teachers throughout 
their learning continued to clarify the problematic nature of their teaching. It was 
not something carried out just at the beginning of the programme. 
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The Model 

The model is described and explained with respect to the teacher development that 
occurred as part of the research. The quotations given are to illustrate the overview 
only. Full details of the data and data analysis are given in Bell (1993a). A dia- 
grammatic representation of the model is given in Figure 2.1. 



Initial Personal Development 

As part of this initial personal development, a teacher was aware, however incho- 
ate ly. and accepting of a professional dissatisfaction or problem. This aspect of 




Figure P 1 A Model of Teacher Development 
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A Model for Achieving Teacher Development 



development was usually private, having been self-initiated and sustained before 
the teacher engaged with the teacher development on offer. For example, one 
teacher commented on her reasons for joining the programme: 

Because 1 wasn't happy with how I was presenting things. The kids were 
getting good marks. But I wasn’t happy, I just didn’t like it, I wasn’t 
getting to every kid in the class, you could see their eyes glazing over . . . 

So I was looking for something new and I didn’t really know what I 
was looking for. I wanted a nev/ approach to the same stuff but I wanted 
to be able to present it m a different way that was going to break through 
those barriers. (1 1/12/9 1) 

Another teacher commented that her reasons for joining the programme were: 

... the kids were obviously not responding to what I was doing very 
much. They were sitting there being very lethargic and it was coming 
from me and not from them. And they wcic sort of sponges, I suppose, 
and really didn’t sec where they were going or any relevance. (1A3/90) 

[The lirst part of the transcript code indicates the teacher who is quoted; 
the second part indicates the interview (I), survey (S), programme session 
(P) or meeting (M) in which that comment was made; and the last pan 
indicates the year.l 

Prior to the teacher development programme, the teachers had decided that the 
broad type of activity offered might help overcome the dissatisfaction or problem, 
and the risk of joining the group and the programme had been taken. The dissatis- 
faction may have been with the learning ot students in the classroom, not tecling 
competent or conhdent to implement the new curriculum, or feeling stagnant w’ilh 
respect to their own growth and learning. Hence, the teachers saw the development 
activities as providing opportunities for their self-initiated growth, overcoming a 
professional problem, exploring an interesting avenue or helping implement new 
policy. 

In deciding to hike the risk of publicly acknowledging the need for improvement 
or help vrith changing, the teacher had considered the broad content of the activity, 
the credibility of the facilitator and, for some teachers who knew each other already, 
the other group members. The teachers entering the teacher development activities 
associated with the research project, were seeking new' teaching suggestions that 
work, new theoretical perspectives with which to think about their teaching, to im- 
prove the learning in their classrooms, to teel better about themselves as a teacher, 
and to learn how to put new ideas into action. This personal development may have 
been as a result of school-development discussions and initiatives or as a result ot 
the individual teacher’s deliberations. It involved the clarification and awareness of 
the problem rather than an experience of being ‘w'ound up’ over possible problems. 

A few of the teachers who joined the teacher development programme (as 
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‘volunteers*) had not undergone the personal development as described above. 
Therefore, whilst they attended the programme at the onset, they were not neces- 
sarily engaged in the learning, change and development initially. They may have 
been nominated lor the programme by the school management, rather than the 
initiative coming from them; they may have gone along with peer pressure, for 
example when the rest of the science department volunteered and they didn't want 
to be on the outside of the group; or they may have joined the programme to 
enhance their CV for promotion rather than to improve learning in their classrooms. 

In these instances the individual personal development had not occurred be- 
fore the programme commenced and their [personal development needs had to be 
addressed w'ithin the programme, by both the facilitator and the other teachers This 
usually involved helping the teachers to value their overall teaching competence, 
and to view only one aspect, that whicli was the focus of the programme, as prob- 
lematic. No progress was made until this personal development was undertaken. 



initial Social Development 

Helbre joining a teacher development programme, the teachers were also av^are that 
their isolation in the clas.^.ruom was probiemalie. While being the only adult in a 
‘.'las.sroom can feel safe from negative criticisms and pressures to change, it does 
not provide the new ideas, support and feedback necessary for teacher dev’clopment 
(Hargreaves, l^^/2). In addition, while jiiining a teacher development programme 
involved taking some risks, the expected benefits of wairking with other teachers 
to improve feachiitg and learning were pereeivetj as greater. The teachers wiio 
engaged with the teacher deveiopmeni programme were to varying degrees seek- 
ing to work with other teachers: 

I viidn't !ia\e another teacher in my school that \^as on the course v\hieh 
was perhaps a disadvantage, looking back on it, ami so I tended t.i use 
(«liicr people at our w’cekly sessions in that respect to give me contidenee 
because I found it w’as really quite scary to leave your textbooks behind, 
to leave your dictatorship from the front behind, to risk having chao.s in 
your elassroc.»m, to tr*y something new . So I foL. 'd the weekly sessions 
really quite good and the discussions. (1 i/Ml/^O) 

Certainly the big group situation, listening to other teachers, other practis- 
ing teachers — that was a big plus, to hear how other teachers coped with 
certain circumstances, to hear that other teachers had the same sorts of 
difficulties and what they had tried and what successes and failures they 
have had. But they certainly had more credibility for me than reading it 
in a book. (7/15/91) 

The opportunities to discuss their teaching with other teachers and to collectively 
renegotiate what it means to be a teacher of science were seen positively and as 
helpful for change. 

LS 
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Initial Professional Development 



The teachers appreciated clarifying the problematic aspect of their teaching. But 
while they appreciated chirifying an aspect that is problematic, they also needed to 
feel that their teaching overall was not problematic. The facilitator helped by com- 
municating that they were perceived as competent teachers who were developing, 
rather than as teachers who were struggling. Valuing their ideas about teaching, by 
giving time in the sessions for them to talk about what they were doing in the class- 
room, w^as part of this communication. It would appear that aspects ot the initial 
personal development still needed to be addressed in the progreunme sessions. 

The teachers were also encouraged to adopt the role of tcacher-as-researcher. 
They valued finding out more information from their students and about their 
teaching; for example, what views of floating and sinking the students had and how 
many times in a lesson they asked the girls and the boys to answ'cr their questions. 
This additional information helped them to clarify the problem they may have 
perceived in their teaching. 

The teachers were also asked to adopt the role of teacher-as-leamer so that 
they viewed their professional development as learning rather than as a remedial 
process. A siipportive atmosphere helped to case the uncomfortable feelings asso- 
ciated with learning — feeling incompetent or inadequate — and the uncomfort- 
ableness of getting in touch with feelings associated wdth prior experiences and 
beliefs. Part of the programme was given to enabling the teachers to learn about 
the change process. Gaining this metacognition was supportive in that it helped 
the teachers to understand what was happening for them. 

From the beginning of the programme, the teachers were given new teaching 
activities to use in the classroom, with the expectation that they would use the 
activities when they felt ready, and that they would have an opportunity to talk 
about their use of them in a sharing session. Using the new activities required 
prior planning, visualizing what it might be like to use the activity, preparation of 
new resources and being convinecd that the new activity w^as needed and would 
work. The activities were small in scope — an activity not a unit of work or whole 
teaching sequence; were short in duration, for example, ten to thirty minutes in 
length; could be done with a wide range of students, for example, across age and 
attainment groups; were not part of the otficial teaching and therefore could be 
done with a small group of students, rather than the whole class; and involved a 
change of teacher and student performance. 

Another important feature of the new teaching activities w^as that they were 
seen as likely to lead to better learning conditions, to better classroom management, 
to ‘feeling better about myself as a teacher’, and to better learning outcomes (Bell, 
1993a, pp. 154-214). The new activities could be understood, talked about with 
colleagues, and reflected on. However, the activities were also able to be used by 
the teachers as technicians and as novices rather than experts. Examples of the 
activities used were an interview-about-instances on burning and a survey based on 
apiece of research on students’ alternative conceptions of burning (Biddulph, 1991). 
These activities helped the teachers to find out more about their students’ thinking. 
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In doing so, they were clarifying a problematic aspect of their teaching, adopting 
the role of teacher-as-researcher, and using a new teaching activity — one that can 
be used by a teacher w'ho takes into account students’ thinki ig. 

The use of new teaching activities led to talking and thinking about the new 
teaching activities. The teachers wanted to talk about how the activities went for 
them. Initially, the discussions were about the concerns the teachers had with 
getting the activities to work w'ith respect to classroom management and resource 
managemem. For example: 

As far as operating the interactive teaching within the school I think we 
may have to look at getting resource materials together to take some strain 
off staff and how' we actually operate our lab technicians, (1/15/90) 

Later on, the discussions tended to be more about the educational issues .nvolved 
in using the activities; for example, the issue of assessment: 

... I really think the assessment area is one that still needs w'ork. How do 
we actually go about it and do something in a sort of objective assessment 
way. We have said we all feel that the kids iire doing better, we feel that 
this is going on and that sort of thing. We have no real measure of it and 
that is a wee bit of a problem, I think, because there would be those who 
wouldn't accept that sort of analysis. (1/112/91) 

The other teachers valued listening to whether or not the activities worked in 
the classroom, and discussing concerns and problems arising from their use. For 
example: 

Well I think the camaraderie of that big group w'as a strong factor in all 
(our) development. The sh<iring of ideas, the realization that others had the 
same sorts of problems and also the chance to look at a problem from a 
different angle, to hear someone else’s point of view on a particular prob- 
lem, someone else’s solution to a particular problem. (7/11/90) 

The talking went on in the sharing sessions through the telling of anecdotes 
(Bell, 1993a, pp. 279-319). The discussion arising helped the teachers to clarify 
their existing ideas on teaching, the role of the teacher, learning and learners. It also 
enabled new theoretical perspectives on science education to be introduced. For 
example, the findings of the interview's and sun'cys about burning (Biddul, 1991) 
were shared with the rest of the group in the sharing sessions and the facilitator’s 
questions helped the teachers to clarify their ideas about ‘better’ learning (Bell and 
Pearson, 1992k The notions of children’s science and constructivist view’s of learn- 
ing were also introduced and reflected on over many sessions. In addition, the dis- 
cussions raised the probleni of what to do next; for example, how does the teacher 
interact with a student who view's burning as a process in which things disappear. 
Problematic aspects of teaching were able to ‘ e clarified. 

A priority for the teachers was the development of a supportive atmosphere 
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one in which they felt encouraged to use the new activities; lelt that their 

knowledge and expertise were valued and were seen as usetul contributions; telt 
that their concerns about the possibility of judgments and put-downs were allayed; 
perceived that the feedback given was supportive and helpful; were able to share 
their problems and concerns publicly; telt supported; and found that their feelings 
associated with change were attended to in a non-threatening way. For example: 

I found the discussion quite essential really because it is — you need a bit 
of raw courage to go out of the security of a textbook and go into some- 
thing that is totally unknown and the first time 1 tried I really didn t have 
a good experience at all. But because of the encouragement of the group 
and you get various ideas from various people around the group, then you 
think well I will have another go. It really gave you the support that you 
needed. (11/M 1/90) 



The vSecond Personal Development 



As the teacher development continued, the teachers developed further in a personal 
way. Each individual teacher had to construct and evaluate for himself or herself, 
an understanding of the socially reconstructed knowledge of what it means to be 
a teacher of science. This second phase of personal development also involved deal- 
ing with restraints; in particular, attending to the feelings and concerns of behaving 
differently in the classroom and changing their ideas about what it means to be a 
teacher of science. Their concerns included fear of losing control in the classroom, 
amount of teacher intervention; covering the curriculum; knowing the subject; 
meeting assessment requirements; relationships with students; and appraisal. 



Fear of Losing Control in the Classroom 

Many teachers get a sense of worth and competence from keeping control in the 
classroom and having a reputation amongst colleagues of being a teacher who has 
good classroom control. Using new activities made some teachers feel that they had 
little or no control. This was indicated in the classroom by an increased noise level; 
for example; 

The things that you notice initially, especially when you are starting 
things up, is the amount of noise level that you get and have to be toler- 
ant of. Generally speaking it is constructive noise though. If you come 
from a situation where you have taught very much teacher dominated, 
you arc very much in control. It is quite difficult to get over, fust thing. 
(15/M2/91) 

Other occurrences that may suggest less control w'cre more movement around 
the room by students; students making decisions about curriculum content and 
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activities within a broad framework; students challenging the teachers’ ideas and 
being perceived as challenging their authority; and the teachers not being able to 
plan in the same way as before and feeling that they did not quite know where they 
were going and what to expect. The teachers were probably still in control but they 
did not feel like they were. Developing their notions of what it means to be in 
control in the classroom and attending to the associated feelings were important. 



Amount of Teacher Interx ention 

In changing roles in the classroom, a teacher may feel uncertain and insecure about 
the new amount and kind of teacher involvement in giving students the infonnation 
and the ‘right’ answers. A lesser amount of inter/cntion resulted in some teachers 
feeling that they were irresponsible, not helping students and not doing their job — 
teaching — properly. Also, how to respond to students who have constructed the 
‘wrong’ answer or are doing the ‘wrong’ things was of concern. These feelings 
associated with what it feels like to be helping or not helping students to learn, 
needed to be attended to. 



Covering the Curriculum 

Most teachers are rightly concerned a )out their responsibilities to students, parents, 
employers and the Government to ensure that the prescribed curriculum is covered. 
When using new teaching activities, the teachers had concerns and needed reassur- 
ance that the curriculum was being covered and that the students were not being 
disadvantaged; for example: 

It was more that their questions, what they w'cre interested in, (w'crc) not 
necessarily what the scheme said that we had to cover or the syllabus says 
w'e have to cover. It was more the fact that it is all very well answering 
questions, and I can see that they have learned, but if they still don’t know, 
at the end of the year when they come to the common test and they go into 
the fourth form, all of the things that the syllabus says they should know', 
then I am not doing my Job as a teacher according to the rules. (16/12/91) 

The teachers sought evidence and confirmation that the curriculum was being 
covered, or that an initially reduced ‘pace of coverage’ could be redressed later 
because the quality of learning was improved. Only then, did they feel that they 
w^ere being responsible and able to be accountable. 



Knowing the Subject 

Many teachers (primary and secondai 7 ) feel insecure about their knowledge of the 
science content in the curriculum. In using a new teaching activity, the teachers had 
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to learn new aspects of the topic or answer unexpected questions from the students. 
For example, a primary teacher commented: 

It (knowing the science) does, it affects it (my teaching of science) quite a 
bit. I avoid it if I can. Even the science unit I am doing now I had to go 
away and re-think. It was presented to me — why don’t you try bubbles 
etc. The whole tirr^ 't was going on I thought 1 don’t even understand 
what I am really doing here. There were some great processes going on 
and the kids were experimenting with the sort of mixtures they should 
make and I understood the sorts of things that would make bubbles break, 
etc. But 1 didn’t really understand the actual whole idea of the bubble and 
what formed it. And so I went away and read that water has a film and 
then it all fitted in. (3/11/90) 

Developing teaching strategies to address these incompetencies in the classroom 
and attending to the feelings of inadequacy associated with not always knowing the 
answer, needed to be given time in the teacher development programme. 



Meeting Assessment Requirements 

Teachers will not continue to develop and use new teaching activities if they teel 
that they are unable to meet requirements for assessment and reporting using 
these new teaching activities. These requirements may be school-based ones such 
as reporting to parents or using common science department tests. They may be 
national requirements such as the New Zealand national examination of the School 
Certificate, sat by students aged 15 years. Given that teacher performance may 
be judged on examination or test results, it was important that the teachers felt 
confident that this aspect of their responsibilities and duties was addressed. For 
example, one teacher commented; 

It is the same with School Certificate. We are going to get our exam marks 
for School Certificate (SC) looked at because at the moment we are doing 
a bit of a drive on trying to raise our expectations and improve our exam 
results. And there is one way in which I can do it, I can turn around and 
you can rote learn your information in SC. You can go through heaps ot 
questions SC, we can lift those marks alright doing a very traditional 
method of teaching. And it that then raises our School Certificate marks 
then that is going to be looked at and say ‘you have done a good job’. 
Hopefully we can also do it through an interactive or a constructivist 
teaching approach but. . . . ( lAl 1/91 ) 

If this aspect was not addressed, the teachers felt insecure and unwilling to 
continue to use a new approach and they may have re-evaluated the facilitator s 
credibility. The teachers needed to feel confident about new learning outcomes. 




23 



Teacher Development 



such as leaniiii;-to-leam skills and how to assess these skills. Not all teachers 
initially felt this was a worthwhile learning outcome, in comparison with content- 
learning outcomes, and needed time and support to develop their ideas about learning 
in science and to attend to the feelings associated with this. 



Relationships with the Students 

Of concern to most teachers is their relationship with their students. Most teachers 
want to be both personally liked and professionally respected by their students. A 
new teaching activity was evaluated in terms of its effect on the teacher-student 
relationships. In some cases the feelings associated with a change in the relation- 
ship were positive; for example, the students saying that the teacher is more on a 
par with them now. The changes could also invoke negative feelings, such as feel- 
ing not useful w'hen the students were becoming more independent at answering 
their own questions using a variety of resources other than the teacher; or feeling 
negative in response to the students challenging the ideas of the teacher more or 
complaining about not getting so many notes. For example: 

My fifth form has been quite critical that I don't give them notes. One of 
the other teachers has got everything on OHPs (overhead projector trans- 
parencies) and he wanders in, plonks down the OHP, turns the thing on 
and there is all your notes and they feel very secure. They have got the 
notes, they are going to learn them in that note form and they are very 
secure. They don't like coming to me because I don't give them notes like 
that at all. They write up their experiments, and their conclusion to their 
experiments, formulate their notes but they don't like it like that because 
they have got to think and they would rather just turn the handle. So you 
have got to teach them to actually think , . . And that means there is more 
effort on their part and they don’t like having to put the effort in. So I have 
had a certain amount of resistance, from the exam classes particularly. 

‘Just give me the answ'ers'. ‘No, you go and find them out'. And they 
don't like that. (11/13/91) 

The feelings associated with the change in teacher-student relationships needed to 
be attended to by the teachers. 



Appraisal 

A new leaching activity may not produce the evidence required by the Government 
or the employers for the existing techniques of teacher appraisal. For example, 
members of the New Zealand Education Review Office or a principal may judge 
the performance of a teacher on the quality of the student workbooks or notebooks. 
These may be used to assess if the content of the curriculum has been covered and 
if the students have learnt the curriculum content. One secondary teacher commented: 
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(How would you feel if an Inspector had come in and looked at the books, 
what would have been your response?) Yes, I might have felt slightly 
uncomfortable. I actually was aware that a couple of times during each 
unit I would make sure that we did some very solid written book work, 
sort of intersperse it in there. Just tidy up what we have been doing and 
then we get something on paper, I think that was also to satisty parents 
and students because they like, particularly this school, it is a w'orking- 
class area and work is book work. Work is having a lot of tidy things on 
paper. So 1 do it, you balance it out. (8/13/91) 

Using a new teaching activity therefore induced negative feelings in some 
teachers if the new teaching activity did not result in books full of student notes. 
These feelings needed to be attended to if further teacher development was to 
occur. 

Addressing and resolving the above concerns had both a cognitive and an 
affective aspect. It appeared to the researchers that it was most crucial to address 
the affective dimensions if teacher development was to continue. Moreover, the 
development was both personal and social, in that the culture ot what it means to 
be a teacher was being challenged and renegotiated by the group. Each individual 
teacher was having to position himself or herself with respect to the newly 
reconceptualized culture. The extent to which each teacher w’as able to do this 
determined their level of engagement in the change process. 

In the programmes run as part of the research, these concerns or constraints 
were attended to in the sessions. First, the facilitator attempted to communicate that 
these restraints were concerns to be attended to and that teachers expressions ot 
concern were not being viewed as giving excuses tor not changing. Secondly, the 
teachers received suggestions from the facilitator and the other teachers on ways to 
get around the restraints. For example, one teacher shared how' she got the students 
to compare their before and after-concept maps with the learning objectives in the 
national curriculum for that topic. The students were able to give feedback to the 
teacher that they felt the curriculum content had been covered in their learning 
activities. At times, the concerns were addressed in a specific workshop activity. 
However, most of these concerns were addressed when they arose in the telling ot 
anecdotes in the sharing sessions. 



The Second Social Development 

As the programme continued, the teachers' comments indicated that they were 
valuing collaborative ways of working. As the trust, support and credibility of the 
facilitator and other teachers became established, the teachers felt more able to 
contribute and more comfortable with contributing to the programme activities. 
They were more likely to share with the group anecdotes about what w'as happen- 
ing in their classrooms, to give support and feedback to other teachers, to otter sug- 
gestions for new teaching activities, to suggest solutions to problems, and to voice 

25 






Teacher Developmerj 

ihcir opinions a:id views. They were contributing to developing and sustaining 
collaborative relationships. The value the teachers placed on these relationships is 
evident in their con on the sharing sessions and talking with other teachers; 

lor example: 

Yes, I have been quite amazed at the techniques that various people have. 

I reckon discussion in a large group like that is really invaluable. Like last 
year we had two special science people telling us everything they knew 
and they were very experienced but they still didn’t have all the answers 
as a group of twelve, fifteen would have, obviously. And also what you’ll 
find, is what I ha^e noticed, myself, personally, is with these teachers, they 
are really good teachers . . . , they were really top of their field. Most of 
them are authors of books and as a role model I found them really good 
but you didn’t see the problems that you could have, whether they were 
hiding the problems or they just didn't come across the problems — even 
still you just weren’t told about some problems that can happen ... we had 
quite a bit of talk about problems in the clas.room, and hitches and that 
is what I find, the hardest part for me is the t.np-ups you have along the 
way and how do you deal with them. I think that is what teachers w'ant to 
know. (4/15/90) 

Well initially I was quite insecure. To try something new, when you have 
always got the idea at the end of the year with those magic marks, is quite 
a courageous thing, if you like and so the fact that we went back every 
week and could get support — being in a little school I don’t get much 
support from other teachers. But to go back there and have a group of 
teachers accepting what I said was a big plus because being part time I 
w'asn't — well I was here most of the time but I wasn’t accepted totally 
as a real teacher. Whereas at the course I was. And when I said something 
people were interested to hear. So I think the fact that it ran over several 
weeks was quite important, that you got this reinforcement each week and 
you thought ‘Oh well, that was a mess that first one but ^ will have another 
go.’ (11/12/91) 

The collegial relationships were important as they provided opportunities for 
listening, contributing, discussing, supporting, giving Iccdback and reflecting on 
their teaching. In doing so, the teachers w’ere renegotiating and reconstructing their 
shared knowledge about what it means to be a teacher of science. 



The Second Professional Development 

The teachers continued to develop their ideas about science, .science education 
and professional development and to develop their classroom activities. They were 
engaging in cognitive development and the development of classroom practice. 
With respect to their cognitive development they were: 
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• daritying their existing concepts and beliefs about science education — 
teaching, learning, the roles of the teacher, learners, the curriculum, the 
nature of science; 

• obtaining an input of new information by listening and reading; 

• constructing new understandings by linking the new information with 
existing ideas; 

• considering, w eighing up and evaluating the new ly constructed understandings; 

• accepting or rejecting the new constructions; 

• using newly accepted understandings in a variety ol contexts and with 
conhdence; and 

• reconstructing what it means to be a teacher of science. 

With respect to the development of their classroom practice, they were: 

• obtaining new suggestions for teaching activities; 

• considering them, visualizing and planning for their use in the classroom; 

’ adapting and using the new' activities; 

• sharing their classroom experiences with others and obtaining feedback 
about the use of the activities; 

• evaluating the new teaching activities; 

• receiving support. 

In particuliu*, the teachers were more able to go beyond their classroom manage- 
ment of the new activities, and develop new' ways of interacting with the students’ 
thinking. The development of the teachers* classroom activities in this phase was 
usually to make use of the opportunities created by the use ol the new activities to 
interact with the students’ thinking. 

The main characteristic of this phase of professional development was that 
the two aspects of professional development were more connected. The teachers 
were rellecting on their classroom actions, not Just as to v/hether they worked in 
terms of classroom management and within school restraints, but as to whether the 
actions matched their new theoretical ideas. The teachers were also planning for 
new action in that they were able to initiate or generate new teaching activities by 
considering the theoretical ideas and by taking into account their students’ thinking. 
They continued to seek new teaching suggestions from the other teachers. Their 
repertoire of strategies to use in response to students’ thinking w*as growing and 
they were using the new teaching ideas in new contexts. 

The rcflcction-in-action that the teachers did in the classroom was also chang- 
ing. Their thinking about their teaching and their role in the classroom, and the 
thinking underlying their decisions and actions w'erc more in line with a construct- 
ivist view' of learning. For example, a teacher commented on something he was 
reflecting on: 

... I think the term science teacher is a misnomer for me. I am more of 

a science educator. There is a difference. I have many colleagues who arc 
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good science teachers. They plan really good lessons, with lots of ‘tcachcm 
workem' slots, have well presented materials, manage their students and 
resources well and get good test marks. But their students are asked to 
remember a whole lot of new stuff and not much effort is made to link the 
material being covered to personal experiences of the students. I feel I am 
more of an educator because I try to educate the student from where the 
student is at the moment in their thinking. (14/S3/91) 

The teachers were changing from being techicians using new activities to 
teachers who had a constructivist view of learning and who took into account 
students' thinking. They were not only able to use the new activities from a class- 
room management point of view but were also able to respond to, and interact with, 
the students' thinking. Being a teacher who had a constructivist view of learning was 
becoming a way of thinking and behaving for the teachers, rather than the imple- 
mentation of some new teaching activities. They w'crc trialling activities and think- 
ing in the classroom to reconstruct what it means to be a teacher of science. 



The Third Personal Development 

Towards the end of the programme, the teachers' comments indicated that they 
were feeling more empowered to be responsible for their own development. 

Developing a sense of trust is part of this personal development. Developing 
a trust that things will balance out over a longer period of time (the teaching year, 
rather than in one lesson) w'as important. The teachers often expressed a concern 
that there was not enough time to use a new teaching activity all the time. The time 
spent on one topic might be more than with the former teaching activities and there 
was a concern that all topics in the curriculum might not be covered. Some teachers 
also felt that the time and energy they had to put into using a new teaching activity 
wore too great, limiting their use of the activity to once )r twice a week or to some 
topics only. 

These concerns decreased as the teachers evaluated the new teaching over a 
period of time and learnt to trust the new teaching. Discu.ssion of w'hat more experi- 
enced teachers had found was helpful. For example, teachers who have a constructiv- 
ist view of learning, in contrast to techicians who are just using teaching activities 
based on ^ constructivist view of learning, comment that although the time spent 
on one topic seems to be longer, they find, at the end of the year or in the following 
year, that the students have retained the new learning. There is less time spent on 
revision and revisiting previous learning, and the students appear to recall the new 
concepts more readily in their later learning activities. Although more time is spent 
during learning, time is saved in later learning. Also, as the teachers developed 
further they realized that being a teacher who has a constructivist view of learning, 
was about the way they think and the way they respond to students’ thinking in the 
classroom, not Just about the overt activities they do in the classroom. When the 
teachers moved from being a technician using specific activities to being a teacher 
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responding to and interacting with students' thinking, they commented that they 
gained rather than expended energy. 

It appeared that to continue to develop professionally, the teachers also had to 
develop their trust in the students — to be more trusting that the students would 
have ideas on the topic being taught in science, that they would contribute to the 
discussions in the lesson, that they w'ould learn the content of the curriculum, and 
that they would continue to take responsibility for their own learning. For example, 
a secondary teacher commented on students' contributions to the lesson: 

Well just the expectations of the pupils now that when they come into the 
room 1 will expect contributions from them. i8/15/91) 

The teachers had to develop personally to be able to stand back and let go. 
There was personal development in attending to the Icelings ot apparent loss ol 
control and not being centre stage, Some of the teachers had to consider other kinds 
of feedback, such as indicators of learning, to maintain their sense of self-worth as 
a teacher. 

Some of the teachers commented that they felt that they were relying more on 
the students in their teaching. Now that they v/ere acknowledging and valuing the 
students' knowledge and expertise, they sought their ideas out more and they felt 
they needed to consult with students more. They no longer felt that they could teach 
without knowing what the students were thinking. For example: 

It is neat to see the kids actually respond. You sometimes don't acknow- 
ledge that they — well I guess lots of teachers don't acknowledge that 
they actually have some knowledge already and they have experiences 
and they are involved with people who have had experiences, especially 
in this (unit on) health and disease. It w-as interesting the depth of know - 
ledge that collectively the class had. (5/13/91) 

Their personal development involved not only this greater respect for what the 
students brought to the lesson, but also attending to feelings associated with this — 
feelings that they were still competent teachers even if they felt they had to consult 
and rely on the students more. 

They also commented that the experience of contributing in the programme 
sessions was empow'cring for them as staff members. They had felt empowered by 
having the o[jportunity to contribute to the group discussions, as well as having 
others listen to, and respond to, their ideas and opinions, and felt that they could 
voice their ideas without having to always be 'right'. They did not feel so uncom- 
fortable if someone disagreed with their ideas. They were more able to acknow- 
ledge that different people could have different ideas from them and that this did 
not decrease their self-woith. This pv^r onai development had enabled them to con- 
tribute more to staff debates. Many Had become more involved in school manage- 
ment, such as being on working parties formulating new school policies and in 
local and national debates, for example, over bulk funding and draft curricula. A 
beginning teacher commented: 
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The deputy principal is really keen on getting the whole school working 
on mixed ability teaching, so in fact, I have been roped in as an expert, 
a local expert on mixed ability teaching because of the work that we have 
been doing and ‘constructivist’ teaching. (14/14/91) 

The sense of empowerment was accompanied by a greater congruence between 
their personally constructed knowledge and the socially constructed knowdedge of 
what it means to be a teacher of science. 



The Third Social Development 

As the teachers developed more, they began to actively seek and initiate the activ- 
ities and relationships with other teachers which they felt fostered their own devel- 
opment. The activities were initiated in the sessions and outside the programme 
time. For example, one teacher asked for specific help when she fell a new teaching 
activity had not worked. She was asking her colleagues to work collaboratively 
with her on the problem. Other teachers commented on conversations they nad had 
with colleagues in the gym, over the telephone, in the staffroom, in the car travel- 
ling to and from the programme sessions, and in planning a conference presenta- 
tion together on the new teaching activities. For example: 

I have got to know three or four other teachers, women teachers very* 
well, so a network has been set up. We frequently ring one another on the 
phone. We wouldn't have known one another as well and we are a support 
network. There are various problems that we have that I know now there 
is somebody I can talk to of a like mind. It has been personal contacts with 
other teachers. (7/12/91) 



Subsequent Professional Development 

Some of the teachers took initiatives to continue their development after the end of 
the programme run as part of the research project, by doing some form of curric- 
ulum development or facilitating teacher development programmes themselves. For 
example, some became involved in writing a unit of work for the school scheme 
or a teacher’s guide on one topic. Others introduced a colleague to the new teaching 
activities and facilitated the use of activities by the colleague in his or her class- 
room. Some applied for contract Jobs to facilitate regional teacher development 
programmes for the Ministry of Education. They viewed writing and facilitating as 
additional ways to receive new theoretical and teaching ideas, support, feedback 
and further opportunities for talking with other teachers and foi reflection. While 
they were giving, the teachers valued what they were receiving from the teachers 
with whom they were working. They w'ere using the reconstructed knowledge 
about being a teacher of science. 
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Progression in the Teacher Development 

There was a loose and flexible sequence implied in the model which describes the 
main aspects of learning for each teacher with respect to time. This progression is 
reported here to help raise the mctacognitive awareness of the teachers about their 
own learning, and to guide the planning and actions of facilitators. The progression 
is here described as three situations: 



Situation I: Confirmation and Desiring Change 

In this first situation, the teachers to varying degrees shared a dissatisfaction with 
an aspect of the current culture of science teaching. They also had to establish 
themselves and feel valued and accepted within the group. A component of this 
involved a checking that their teaching and views of teaching were at least partly 
within the collectively agreed to knowledge of w'hat it means to be a teacher of 
science. Receiving validation of themselves as competent professional teachers was 
an aspect of the confirmation. 

The key aspects of the first situation were joining the group and using new and 
small teaching activities in their classrooms. Teachers undertook these two key 
activities so long as their respect from their colleagues (in the programme and in 
the schools) was not endangered. A part of engaging in the change process was the 
group and the programme activities confirming and affirming them. The teachers 
had to establish or reinforce their self-esteem at the personal level. The changes 
therefore focused on an aspect of themselves, their teaching, and their position and 
standing with their peers. 

In teacher-development programmes where this confirmation does not occur, 
the teachers arc likely to feel excluded from the group, unvalidatcd as a teacher, 
and a threat to their self-esteem. They are also likely to be unaccepting of any 
reconstruction of what it means tw be a teacher of science. Di? engagement is highly 
likely. Given the short duration of most in-servicc programmes, many teachers in 
in-service programmes do not get the opportunity to progress beyond the confirma- 
tion stage. That is, they Join the group, learn about some new leaching sugge.stions 
and begin trialling them. 



Situation 2: Reconstruction 

In the reconstruction situation, the teachers were considering and reflecting on 
new teaching activities and new’ theoretical ideas; experimenting in the classroom 
w'ith new teaching, learning and assessment activities; and taking initiatives to adapt 
materials for their own use. As a consequence, they w'crc also having to deal with 
the feelings associated with the change process and with being different to the 
commonly accepted culture of teaching. They w^ere reconceptualizing and renego- 
tiating what it means to be a teacher of science within the group. They were using 
the support and feedback of the g**oup and confirming the trust in the group. 
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Situation J: Empowerment 

In the empowerment situation, the teachers were accepting of the changes tnat they 
had explored and the reconstructed social knowledge of what it means to be a 
teacher of science. In accepting the changes, the teachers had a new platform of 
beliefs from which to operate and maybe to change their world. This platform was 
empowering in that it gave a basis for making decisions about what to do and not 
to do, The new socially constructed knowledge about what it means to be a teacher 
of science had been largely accepted by the teachers. 

With respect to the personal dimension, the teachers were gaining strength in 
knowing who they were as teachers, and from having a trust, conviction, and faith 
in. and an ownership of, their ideas and beliefs. There w'as a match betw'een their 
own views of themselves as teachers of science and the newly socially constructed 
view. At the social level, they w'cre setting up new situations and seeking out new 
groupings, to support and continue their development. With respect to professional 
development, they were showing competency in the classroom with the new' strat- 
egies, being realistic, and establishing the limitations and strengths of their new 
activities. 



Not a Sta^c Model of 7'eacher Development 

The progression outlined above is a development of the purposes for which the 
teachers are seeking support from teacher development programmes. The pro- 
gression in our model does not mean that a stage model of teacher development 
is being advocated, even though one of the major approaches to the description 
of teacher development relies on the notion of ‘stages’. For example, Leithwood 
( I W2) iias summari/ed three stage models which appear relevant to teacher learn- 
ing: the development of professional expertise; psychological development; and 
career-cycle development. According to Kohlberg (1970), stages imply a number 
of distinct, qualitatively different structures that perform the same function at vari- 
ous points in the development of an individual. The different structures for a given 
function form an invariant sequence of development, which can be accelerated or 
retarded, but not changed. Bach structure is a whole, with the sequence being an 
hierarchical integration: higher stages incorporate the structures which characterize 
the lower stages. 

Burden (1990) has summarized some of the weaknesses in all .stage models. 
The stages are often too imprecisely defined to be readily reconcilable with beha- 
viour, so they cannot be empirically tested. Individuals can be found who develop 
in a way which is not predicted by the model, for example, by omitting (or 'jump- 
ing') stages. Such models often do not describe what is actually involved as an 
individual moves 'upwards' to the next stage, so that support for that transition 
cannot be given readily. Given the small groups w'ho are surveyed in the production 
(as opposed to the confirmation) of stage models, it may w'ell be that they are 
artefacts of sampling. As very few- longitudinal studies on individuals are carried 
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out, it may albo be that the ’stages' are just a categorization scheme rather than 
implying actual progression by an individual. Arguably the greatest weakness in the 
use of stage models to describe teacher development is that they arc insensitive to 
the circumstances of the life of the individual teacher. 

In our view, the nature of the learning that any individual achieves is influ- 
enced by their perception of the circumstances of their life: their personal history, 
their present activities, and their more realistic hopes for the future. To be effective, 
any teaching that is provided must recognize these influences. Tlie greatest influ- 
ence on the learning of teachers (as a special group of learners) is the ’school 
climate’ or ’school ethos’ in which they work. Although this metaphor has been 
criticized for its width and imprecision (Fin lay son, 1987), it is generally used. The 
pattern perceived by an individual teacher in a given school — of opportunities, 
expectations and inhibitions, rewards and punishments — both moulds and shapes 
what is done and not done, and when, how and why professional decisions are 
taken (for example, Zeichner, Tabachnick, and Densmorc, 1987; Sikes, 1985; Tickle, 
1989), Accordingly, we arc not promoting the given model as a stage model ol 
teacher development; rather, we sec it as loosely describing a progression to aid 
teachers and facilitators in monitonng change. 



Discussion 



Our analysis of the descriptive data reported in this chapter highlights certain 
aspects of teacher development: 



[.earning 

Teacher development can be viewed as teachers learning, rather than as others 
getting teachers to change. In learning, the teachers were developing their person- 
ally and socially constructed beliefs and ideas about science education and about 
what it means to be a teacher of science, developing their classroom practice and 
attending to their feelings associated with changing. Another aspect of the teacher 
development was learning about professional development and change processes, 
and how they themselves learn. Metacognition was thus a part of the teacher devel- 
opment process, as was reconceptualizing what teacher development is. 

Learning in the teacher-development process can be viewed as a purpose! ul 
inquiry. The teachers w'cre inquiring into, or investigating, an aspect ol their teach- 
ing — an aspect that they saw as problematic and wished to change. 



Social, Personal and Professifoial De\elopment 



The teacher development of the teachers in the research project can be described 
as social, personal and professional development. Social development involved 
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working with, and relating to, other teachers and students to reconstruct the socially 
agreed knowledge about being a teacher of science. Personal development involved 
attending to feelings about the change process, about being a teacher and about 
science education, and reconstructing one’s own knowledge about being a teacher 
of science. Professional development involved changing concepts and beliefs about 
science education and changing classroom activities. These three aspects were 
interactive and interdependent. The process of teacher development can be seen 
as one in which social, personal, and professional development is occurring, and 
one in which development in one aspect cannot proceed unless the other aspects 
develop also. 

Professional development included the teachers using new teaching activities 
in the cla.ssroom. The contributions from the teachers and the facilitator about new 
teaching activities initially needed to be ideas for new teaching strategies rather 
than written resources, such as teachers' guides. For example, initially the teachers 
found it more helpful to learn about a new way to find out what their students were 
thinking, such as brainstorming, than to receive a teacher's guide on the teaching 
of 'energy'. The teacher development programmes had a focus on new teaching 
activities and on being a teacher. Aspects related to learning, science and the 
curriculum arose from the.'^e two foci. 

Teacher development programmes can be seen as having two components. 
One is the input of new theoretical ideas and new teaching sugge.stions. This tends 
to be pre.sent in current teacher-development programmes and is usually done in 
more formal situations, such as seminars and lectures. The second component is 
try'ing out, evaluating and practising these new theoretical and teaching ideas over 
an extended period, and in a collaborative situation where the teachers are able to 
receive support and feedback, critically reflect, and renegotiate and reconstruct 
what it means to be a teacher of science. In our experience, this second component 
tends to be undeq^layed in many in-service programmes and tends to occur through 
more informal modes such as telephone conversations, conversations in the staff- 
room. .sharing anecdotes and visiting each other's classrooms. Both components 
arc important if all three aspects of teacher development — social, personal, and 
professional — are to occur. 

Professional development also involved the teachers developing their person- 
ally and .socially constructed beliefs and ideas about science edu.:ation, the teaching 
and learning process and teacher development. The teachers brought to the teacher 
development programmes different ideas, beliefs, experiences, concerns, interests 
and feelings. They had different starting points in the development process and 
achieved different outcomes, w'ithin the broad goals of the programme, even though 
they had attended the same programme. The teacher development programmes had 
both anticipated and unanticipated outcomes, and the facilitators needed to be pre- 
pared for both. Therefore, the teacher development activities w'ere designed so as 
to acknowledge, incorporate, and address (rather than ignore) the teachers' prior 
ideas, beliefs, experiences, concerns, interests and feelings about science and sci- 
ence education. 

Personal develo; ment v/as an essential aspect of the teacher development. 
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L-caming experiences can be set up to help the teachers develop professionally but 
the personal development, which often occurs outside of a programme, cannot be 
.so readily facilitated. The personal development appeared important in the process 
in that personal and social development were intenwined, personal development 
preceded the professional development, the pace of personal development influ- 
enced the pace of professional development, and the personal development was 
often influenced by factors outside the professional and teaching work of the teacher. 
The restraints mentioned in the second phase of personal development can be 
viewed as cultural constraints (Tobin. 1990). but dealing with the feelings of teaching 
against the grain’ (Cochran-Smith. 1991 ) to go beyond the restraints was an indi- 
vidual and affective process, done with the suppoil of colleagues. For many teachers, 
the social development enabled the personal development. 

Taylor (1991. p. 21) suggested that 'radtcai pedagogical reform might require 
teachers to engage in the renegotiation of the culture of teaching, rather than going 
it alone'. The social development is seen as ncccss;iry for this renegotiation. 1 hrough 
talking with other teachers, the culture of teaching for the teachers in the study was 
being renegotiated (Tobin. 199.1). The social communication and interaction among 
the teachers were important in the teacher-development process. 

A part of the social development was working with other teachers in ways to 
provide a forum for discussing and reconstructing what it means to be a teacher of 
science. The teachers developed ways of working with, and relating to, other teachers 
and students from whom they trusted and received support and feedback. The isola- 
tion of the classroom was valued less, and collaborative ways of working were valued 
more for the support and feedback they gave. Social development can be facilitated 
to a certain e.xtcnt by facilitating a contrived collcgiality (Hargreaves. 1992). but 
true collaborative ways of working originate from the teachers valuing them as 
ways of fostering their own and others development. 

Teacher development was helped when the teachers were able to talk witli 
each other about what they were doir i in the classroom, as an integral and key 
part of the programme. For example, the sharing sessions were structured around 
the use of anecdotes (Bell. 199.1a. pp. 279-119). It was not something to be left 
to chance before or after any meetings. Thus, for instance, the discussion about 
classroom activities was focused around a task of using a new teaching activity in 
the classroom. During this talking, the teachers were able to decide what to talk 
about and not just be on-task in response to a facilitator-initiated activity. 

However, the isolation in the classroom is not necessarily problematic. For 
women teachers working in a hostile environment, isolation may be a sane response 
to the stress resulting from their experienced powerlessness, disenfranchisement, 
and proiessional frustration in a male-orientated curriculum, administration and 
school environment (Robertson, 1992). A woman teacher joining a group of teach- 
.:r.s who are insensitive to gender differences, may not feel supported, encouraged 
or in a situation of mutual trust. The feedback she would most likely receive may 
not be helpful in terms of professional, personal or social development. 

The classroom can also be a source of teacher development (Thiessen. 1992) 
and the social development involves the changing of the relationships between the 
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teachers and the students. Here, it is the students who are providing the source of 
feedback and support for the teacher. When a school culture does not encourage 
collegial relationships between teachers, a teacher may prefer to work with the 
students rather than a group of teachers. But in this situation, the teacher is not 
isolated in her or his development, just isolated from other teachers. 

For ihi.s overview', the three aspects of teacher development — social, per- 
.sonal, and professional — and the three phases within each have been separated 
from each other to highlight the multi-faceted nature of teacher development. 
However, the data indicate that the three aspects and the three phases overlap 
considerably and it has to be acknowledged that the matrix of nine subsets of the 
process has its limitations. 



Empowerment 

The teacher development proce.ss can be viewed as one of empowerment for 
ongoing development, rather than one of continued dependency on a facilitator. 
The aims, activities and facilitation of a programme were planned for teachers to 
experience this empowerment. The programmes enabled teachers to feel include 
as part of the group; contribute to the programme and feel that their contribution^ 
were valuable to the programme, for example, feeling that their opinions, ideas, 
teaching activities, suggestions in decision-making, and initiatives were worthwhile; 
experience competency in teaching; develop a sense of ownership towards their 
own development; address their concerns and needs; volunteer for the programme 
or an aspect of the programme; negotiate the content and form of the programme; 
determine the pace and nature of the changes; reconceptualize their view of teacher 
development; view themselves as learners; innovate and be creative, rather than 
(>nly implement given strategics; and feel that the changes are possible and bcneticial 
in the current .school and political situation. 

At the outset of the teacher development programmes, the facilitator had a 
.strong .say regarding the programme sessions to meet the perceived expectations of 
the teachers. The teachers had been invited to participate in the research and the 
teacher development programme — it was not initiated by them. Also, other teacher 
development programmes at the time were very much directed by the person run- 
ning them. Thus, initially, .suggc.sted teaching activities were given to the teachers 
according to what material was available to implement the findings of the previous 
re.search into students* learning. However, as indicated by the model, the facilitator 
did not maintain this directive position and the teachers increa.singly determined the 
agenda of the meetings as the programme progressed. 

The teachers appreciated being given space to decide, for themselves, the pace 
and nature of the changes they would make to their teach ng in the classroom, 
within the broad framework of the programme. For example, the teachers felt their 
development was hindered if they were told by the facilitator to try a specific 
activity in the cla.s.sroom before the next session. They felt their development was 
supported if the facilitator gave them a range of activities to try out over the time 

,1 ■ ^ 



A Model for Achieving Teacher Development 



of several sessions. They were then able to select which activity they would try 
given the contexts in which they were teaching. Teachers appreciated the oppor- 
tunity to manage the risk involved in changing what they did in the classroom. 

The teachers were able to contribute to the programmes by talking about what 
they are doing in the classroom, providing their ideas and opinions for discus- 
sion, giving support and feedback, and negotiating the content and w,ays of doing 
the ac^tivities. The teachers gained as much from each other as they did from the 
facilitator. The act of contributing was seen as empowering by the teachers. Merely 
responding to the facilitator’s questions or directions was seen as a contribution of 
lesser value. Once the teachers contributed, they were able to be given support and 
feedback, which are important to their development. 

The desired teacher development was not achieved by trying to force the 
teachers to change. Although the facilitator was explicit about her expectation that 
the teachers would try out new activities in the classroom, and although the pio- 
gramme had a structure and goals, the precise direction of any change was not 
predetermined by the facilitator The teachers needed to be convinced about the 
need for change, and to determine the direction of the change, before they would 
engage in development activity in such a way that they would learn. 

Empowerment can also be viewed as the teachers being empowered to act 
on their world, to change or reconstruct the socially constructed knowledge about 
teaching science. In this emancipatory sense, teacher development is about helping 
teachers to critique beliefs underlying different educational policies and teaching 
approaches, to clarify their own beliefs and commitments in science education and 
to act in ways congruent with their own beliefs and commitments. In the teacher- 
development programmes run as part of the research project, the teachers were 
volunteers and there was no legal requirement for them to change, which is in 
contrast with tcach.er developtnent programmes run to implement new policy or 
curricula. The teachers were able to choose whether to come on the programme or 
not. and whether to use the new teaching activities or not once they had learnt about 
them. However, the programme can be criticized in that only one view of learning 
(and teaching) — a consiructivist view — was presented and focused on. 

For teacher development to continue beyond a particular programme, the 
teachers had to have been supported to reach the third aspect of their personal 
and social development. This took time and could not be neatly orchestrated for 
within the tight timelines set by some administrators wanting to implement new 
policies. 

In summary, the analysis of the research findings suggests that teacher devel- 
opment can he conceptualized as social, personal and professional development. 
When all three aspects are addressed, as in the teacher-development programmes 
run as part of the research project, teacher development is promoted (Pearson and 
Bell, 1993). In the following chapter, relevant literature on teacher development 
and human development is reviewed and critiqued with respect to the model. 
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The main reason v» hy many teachers engage in teacher development is to be able 
to do a better job — to be a better teacher and to improve the learning of their 
students. The teachers in the research project commented that their main reasons 
for continuing to change, despite the uncomfortable feelings associated with chang- 
ing, were that it led them to feel better about themselves as teachers, and to achieve 
better learning outcomes in the classroom (Bell, 1993a, pp. 84-*I6I). While these 
professional concerns were foremost, they were also protecting their own sense of 
well-being, their sense of being in control, and their self-esteem, as well as ensuring 
that they as teachers were still viewed with respect by their students, colleagues and 
the community. Hence, teacher development involves not only the professional but 
the personal and social as well. 

In the model presented in the previous chapter, the three aspects of teacher 
development — social, personal, and professional development — and the three 
phases within each, were separated from each other to highlight the multi-faceted 
nature of teacher development. This method of analysis should be helpful to teacher 
developers and teachers as they think about what to do to promote teacher devel- 
opment. However, while there is some value in focusing on each of the three, the 
three are inextricably linked. In this chapter, the interactive, interwoven and merged 
nature of the three aspects of teacher development will be discussed w'ith reference 
to views of human development, learning and the reflective, inquiring teacher. The 
main tocus will be on cxplanatioiis of the learning of teachers. 



Teacher Development as Human Development 

Teacher development can be thought of as human development, a major aspect of 
which is the development of self-identity and Lave (1995) has suggested that the 
main task of learning is identity work. In a professional context, teachers as chang- 
ing people are developing a sense of themselves as teachers, In western culture, the 
study of human development and the development of self-identity has focused on 
the individual (Forgas, 1981; Olssen, 1991 ), Behaviourist and cognitive development 
psychologists have tended to study the individual ab.stracted from culture, focusing 
on genetic, environmental, and inner mechanisms. Social inlluenccs have been 
downplayed and little recognition given to the impi, of structural or collective 
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aspects of culture or society on an individual's life. As such, this view of human 
development has difficulty” conceptualizing the relationship between individuals 
and complex social structures. The interface between the persona! and social is seen 
as problematic and, as in the model suggested in the previous chapter, the personal 
and soda! aspects of human development are linked but separated. For e.xample, 
Claxton (1089) asserted that both a psychological and sociological perspective on 
teacher development is required. He stated that ‘teachers must look inwards, to gain 
insight into the dynamic of their own stress; and they must look outwards, to under- 
stand better the social forces that surround them’ (Claxton. 1989, p. 8). 

This separation of the persona! (individual) from the social (collective) in 
human development studies, stems from the dominant and powerful world view in 
western culture that is based on individualism — that is. the self as an individual 
is separate, unique and autonomous, possessing the capacity for self-direction, 
self-reliance and responsibility (Gergen. 1991, p. 11). Individualism is evident, for 
example, in our interest in the unique character or essence of individuals that makes 
them who they are; in the western legal and moral systems which give rights and 
responsibilities to individuals, not their families, friends or organizations; and in the 
different views of the State’s responsibilities held by different political parties (for 
example, compare New Right governments and social democrat governments on 
their views of the individual). This individualism is supported in psychology by the 
notion that people have ‘inner tendencies — personality traits, attitudes and values, 
moral principles, sense of self-worth — and that these inner tendencies determine 
their behaviour’ (Gergen. 1991. p. 98). With respect to teacher development, the 
notion of individualism i.*^ also evident, Respon.ubility for change is given to indi- 
viduals. as they are seen as self-determining and having agency to effect change. 
When no change occurs, the individual is held responsible. The terms ‘the reluctant 
teacher', ‘taking responsibility lor one's own professional development’, ‘needs 
analysis’, and ‘coping with the feelings associated with changing' reflect this indi- 
vidualism in current teacher development discourse. 

One notion arising from this ’individualism’ is that individuals possess abil- 
ities for cognition, can think for themselves and can make rational choices. People 
are seen as having particular cognitive abilities of rationality and rational reasoning 
is viewed as the way that knowledge is created and established. Individuals can 
make informed choices and effect changes through rational thinking. This notion 
is most -isiblc in psychology in Kelly's (1969) notion of ‘man the scientist' and 
m science education in tiie notion of ‘pupil as scientist' (Driver. 198.1). However, 
it is acknowledged that this docs not happen all the time and that non-ratinnal 

behaviour docs occur (Sutherland. 1992). 

A social view of cognition and human development has been articulated within 
psychology in response to the focus on the individual, Forgas (1981. pp. 1-26). in 
an overview of social psychology, stated the view that cognition (that is. ah the 
processes of knowing) is social and that knowledge is a sociai product; that social 
cognition cannot simply be reduced to information processing modets since our 
knowledge and ideas about the social world are intrinsically normative, motivated 
and social; that social cognition recognizes the affective, motivational and social 
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factors in cognition: and that cognitit)n is not strictly an intra-individual process as 
societies, groups and collectives <ixe also engaged in the creation, processing and 
definition of knowledge. O'Loughlin (1992a) added that the process of coming to 
know or learning may be conceptualized as a social process. 

In the area of the development of identity and emotion, it is advocated in both 
social constructionism (Gergen, 1985) and .social constitutionism (Greenwood, 1994) 
that identity and emotion arc socially constructed (or, as Greenwood says, socially 
constituted) and are thus relational, They both reject the traditional positivist and 
empirici.st account of science. But they differ by adopting a relativist and a realist 
position respectively and hence by holding contrasting positions with respect to 
objectivity, However, despite their differing ontological commitment.s, both sup- 
port the social construction of knowledge. 

Gergen (1985) described social coastruciionism as a mcta-thcory of know- 
ledge: 

Social constructionism views discourse about the world not as a reflection 
or map of the world but as an artefact of communal interchanec. (Gcrcen, 
19<S5, p. 266) 

Such a view is ba.scd on one or more of the following assumptions: 

What we lake to be experience of ihe world docs run in itself dictate the 
temis by which the world is understood, (ibid., p. 266) 

The terms in which the world is undersU;od are social artefacts, products 
of historically .situated interchanges amongst people. From the construc- 
tionist position the proccs.s of understanding is not automatically driven by 
the forces of nature, hut is the result of an active, cooperative enterprise 
c-t persons in relationship, ubid.. p. 267) 

The degree to which a given fonii of understanding prevails or is sustained 
across time is not fundamentally dependent on the empirical validity of the 
perspectives in question, but on the vicissitudes of social processes (e.g., 
communication, negotiation, conflict and rhetoric), (ibid., p. 268) 

Forms of negotiated understanding are of critical significance in social 
lile, as they are integrally connected with many other activities in which 
people engage, (ibid., p. 268) 

These assumptions challenge the cone spondc nee theory of truth and traditional 
empiricist notion of scientifle inquiry; deny the notion of objectivity; and dismiss 
the perceived need for empirical theory adjudication. Thus, a social construction- 
ist viev/ of human development asserts that knowledge production is a social pro- 
cess, one aimed at constructing acceptable truths, and is seen as involving plays 
ot power within a .society. It is not seen as something abstract, corresponding to 
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a reality which everyone could agree on. regardle.s.s of their particular culture or 
outlo(.)k. Social processes and practices, such as communication, negotiation, con- 
flict and rhetoric, create particular views of reality and knowledge (Gergen. 1985). 

Greenwood ( 1994) argues for social constitutionism. which includes a view of 
knowledge as socially created and constituted, but which adopts a scientific realist 
position: 

The realist can and does recognise that theoretical descriptions are socially 
constracted or created. Their meaning is not abstracted from observations 
of the phenomena to which they purport to refer, nor are they ostensively 
or operationally defined; their meaning is a product of conventions based 
upon theoretical modelling. For the realist, however, this poses no threat 
to their linguistic or epistemic objectivity. (Greenwood. 1994. p. 30) 

Such a view enables a social psychologist to recognize the social dimensions of 
psychological phenomena without embracing the social constructionist denial of 

objectivity. . ■ i • i 

Emotions can also be viewed as socially constructed rather than biological 

givens or manifestations of an inner state (Gergen. 1991 . p, 10), Teachers’ feelings 
of anxiety, discomfort or lack of control when changing what they do in the class- 
room can be seen as social constructions. These feelings arise when teachers are 
going ’against the grain’ of what is socially acceptable in terms of the socially 
constructed knowledge about what it means to be a teacher of science. 

Individualism has been critiqued as a social construct of western culture. In 
some non-western cultures, the group has a higher importance and the individual 
is seen only as a member of a group (Gergen. 1991, p. 8), In these cultures, such 
as the Samoan culture, one’s relationships with others are more important than 
one’s status as an individual. Hence, individualism can be seen as a social constnict 
of western culture, rather than as an essential characteristic ol a person, and sclt- 
identity can be viewed as a social construction. The social constructionist move- 
ment (Gergen. 1985) asserts that our sense of self, who we are and where we see 
ourselves in relation to others, is socially constructed. It also asserts that there is 
no ’true self inherent inside an individual but a self which is a product of lan- 
guace. Tlie difference between people does not arise from essential differences 
within people, but from individuals experiencing differing interactions with the 
social world. Each culture determines ’what we are really like’. Our sen.se of self 
is part of our cultural heritage, it is constructed, and can be reconstructed. 

To adopt a social \'icw of cognition is to view cognition as not merely about 
causal models of reasoning but as concerning moral statements as well (Harre, 
1981). While rational thinking is accepted as a valuable intellectual skill, it is 
acknowledged as only one aspect of cognition. Social aspects are accepted also. 
Thus thinking by adults in everyday and professional situations, in addition to 
rational cognitive activities, embodies aspects of cultural values, moral standards, 
•rhetoric and ritual in which social actors seek to demonstrate their legitimacy and 
moral worth and not just their capability as rational information processors’ (Forgas. 
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1981, p. 261). Hcncc, cognition has a normative aspect and does not occur in a 
moral vacuum. Norms, i*ules, roles and expectations regulate teachers’ proTessional 
lives as much as they do their everyday lives. Gergen (1985, p. 273) commented 
that ‘not anything goes’ because knowledge systems have an inherent dependency 
on communities of shared intelligibility: activity (including scientific activity) will 
be always gcvenied in large measure by normative rules. 

Shutter (1984) acknowledged the social construction of knowledge: 



... the inherent) social nature of everyone’s self-conscious activity (all 
the activities in which people themselves know what they are doing, even 
it the action is as trivial as raising an eyebrow or waving a hand). I can 
only be self-conscious in my actions — i.e., knov/ who I am, by knowing 
how 1 am ‘placed’ or ‘situated’ — by acting in the knowledge of my relation 
to others, (Shotter, 1984, p. 38) 

Shutter regarded human development as growth towards becoming an autonomous, 
responsible person, which may be view'ed as about ‘how we account for ourselves 
to ourselves in and against the background of our ordinary, everyday affairs’ (Shotter, 
1984, p. ix). He promoted a ‘social accountability thesis’ that our understanding 
and our experience of our reality are constituted for us very largely by the ways in 
which wc talk in our attempts to account for the things and events within reality. 
An autonomous person acts in the knowledge of who and what one is, and what 
one is trying to do in relation to others with whom one is sharing one’s life. A 
person is not just accounting for his or her behaviour so that others will recognize 
it but in order to recognize it himself or herself. Only if we make sense of things 
in certain approved ways can wc be accounted for by others in our society as 
competent, responsible members of it. To account tor one’s own behaviour is not 
to merely illustrate, depict or represent it, bui to communicate something about 
what one s behaviour was or might be. To preserve their autonomy, people must 
be able to account tor their actions to others as well as to themselves, to commun- 
icate who and what they arc. An autonomous person is not reliant like a child 
upon others to complete and give meanings to acts, having them decree what one 
is doing. An autonomous person is able to deliberate and clarify to self and others 
rca.sons lor the actions — the rational connections between what is being done, its 
antecedents and where one hopes, it might lead (Shotter. 1984, p. 5). 

Hcncc development is embedded in communications between those who are 
already autonomous. The communications are about more than giving information; 
communications involve instructing children (and novices) in how to be the kind 
of person required by society and a particular culture. The social order is thus self- 
producing. in accounting for themselves, people are required to make reference to 
the standards, values, and criteria of the society or culture if they wish to remain 
an intelligible, acceptable member of the group. ‘As members of a “moral order”, 
they have a duty to act in ways which arc not only intelligible, but which make 
sense in other kinds of ways’ (Shotter, 1984, p. 5). Giving accounts of one’s 
behaviour in everyday social litc, is therefore context-dependent, personal, and 
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undertaken to make an event recognizable in terms of a society’s ways of making 
sense. 

Social psychology to date, however, has largely retained a view of the indi- 
vidual operating in a social world, given its links to cognitive science. Social p.sy- 
chologists, to varying degrees, make a distinction between the personal and social 
aspects of self. In contrast, a poststractural approach to the social construction 
of knowledge challenges the separation of the personal and the social (Gergen, 
1985) in cognition and human development, including the development of a sense 
of self. In this approach it is argued that too much importance is placed on con- 
sciousness and human agency, and an individualistic view of human development 
is criticized as a voluntaristic perspective of social processes, e.xaggerating the 
ability of individuals to actively construct their own realities and downplaying the 
social, cultural and orgar.izational factors (Davies. 1991). 

.Such a poststructural view of the social construction of knowledge proposes 
that humans are es.sentially social beings (Olssen, 1991). The mind is social and 
therefore human thought, perception and action must be approached in these terms. 

If the mind is social and public, the object of psychology is not the individual.s as 
such but the spaces between them; that is, the cultural codes or meaning systems 
that structure action. The meaning of individual action is not something inherent in 
the behaviour (as it is for bchas iourists) or something inherent in the mind (as it 
is for cognitivists); it is located in the public realm. What individuals think ot as 
their attitudes, values and actions arc public-rule systems or codes which define all 
possible modes of thought and action. The notion of the essential self is replaced 
bv the notion of personal identity being created and recreated in relationships — 
tlie concept of relational self (Gergen, 1 99 1 . pp. 1 .19 -70). It is the relationships that 
construct and make possible the sell. As Davies (1991) stated. 

In this [post-structuralistl model, our existence as persons has no fun- 
damental essence, we can only ever speak ourselves or be spoken into 
existence within ihe terms of available discourses. We are thus multiple 
rather than unitary b.-ings and our patterns of desire that we took to be 
fundamental indicators of our essential selves [such as the desire for free- 
dom or autonomy or for moral rightness] signify little more than the dis- 
courses, and the subject positions made available within them, to which 
we may have access. (Davies, 1991, p. 42) 

.She proposed this view of agency: 

an agent could well be defined as someone who was able to speak with 
authority. That ability would not derive from their personal individual 
qualities, but would be a discursive positioning that they and others some- 
times had access to. (ibid., p. 52) 

To be positioned as one with agency, is to be heard as a legi'imate speaker. The 
reader is referred to Harre and Gillett ( 1994) for f urther elaboration on a poststructural 
view of knowing, and human development. 
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In this book, we adopt the position that what it means to be a teacher of 
science (or of any other subject) is socially constructed and a part of a culture of 
(science) teaching. We position ourselves within a social psychology rather than 
a poststructuralist framework, given the theoretical underpinnings of the research 
questions, data collection and data analysis done from 1990 to 1993. We hold the 
view that socially constructed knowledge is powerful in determining the legitimate 
and illegitimate knowledge and ways of behaving, for teachers of science. 

Most teachers operate within this socially constnicted knowledge and it is 
the innovative teachers, researchers, and policy makers, who initiate change in the 
culture, perhaps in response to changes in the wider social, political and economic 
contexts in which we live. Hence, for teacher development to occur, the culture and 
socially constructed knowledge must be renegotiated and reconstructed by all those 
engaged in science education — students, teachers, teacher educators, researchers, 
parents, politicians and industrialists. We adopt the position that the individual has 
some degree of responsibility and agency in the change process, while at the same 
time accepting that an individual teacher has limited power to change the culture 
and socially constructed knowledge. Expecting individual teachers to change their 
classroom activities, values, and thinking, in a major way, on their own and against 
the norm, is unrealistic and undesirable. 



Constructivist Views of Learning 

Teacher development may also be viewed as learning by teachers; the research 
documented in this book was informed principally by social, conceptual develop- 
ment and constructivi.st views of learning. We will discuss a view of learning of 
teachers informed by the views of learning of science by students developed in 
science education over the last fifteen years. Over the la.st decade or so, constructivism 
has increasingly been adopted by researchers, curriculum developers and teachers 
in .science education as a view of learning and knowing by students and teachers. 
This consensus has been reached, to some extent, by avoiding a debate about its 
central ideas (Suchting, 1992). Many of those who have contributed to the de- 
velopment of a constructivist approach to .science education would agree with 
Solomon ( 1994) that there is a need ‘. . . to try to avert a long period of stalemate 
while an over-used theory slides into decline’ (p. 17). The assertion made in this 
book is that constructivism has enabled a powerful and fruitful research programme 
in science education and is an important base for a coherent approach to teacher 
development in science education. The challenges to constructivism must therefore 
be addressed. 

Taken in its most general form, constructivism asserts that all learning takes 
place when an individual constructs a mental reprc.sentation of an object, event or 
idea. Mental representations arc used as a basis for mental and physical action, and 
both enable and constrain an individual’s process of meaning making (Rcsnick, 
1991, p, 1). These mental repre.sentations may be referred to as knowledge or 
beliefs. While Gauld ( 1987) has distinguished betw'cen knowledge and belief on the 
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basis of the criteria of justification, in this book we use the terms ‘knowledge and 
‘belicr interchangeably. Whilst such a definition of constructivism does enable a 
wide diversity of interpretations of lemming to be gathered under one label us 
looseness can inhibit theorizing on the learning process. We wish 
major sub-groupings within constructivism: P.agefs ( 1970) approach; Kelly s ( 969) 
personal construct psychology approach; personal constructivisni as exemplified 
by Osborne and Wittrock (1985); radical constructivism, promoted by von Glasers- 
fcld ( 1984)- and social constructivism (for example, Burger and Luckmann, . 
Schutz and Luckmann. 197.5) in its several forms. A brief exposition of each will 
be given so that, following a review of the criticisms levelled against construc- 
tiviL in general, the interpretation that infomis our view of teacher development 
is clarified. 

Piaget's approach proposes that a person's mental representations are pro- 
duced during progressively more complex interactions by that individual with the 
world of physical objects. Incoming information is initially assimilated by existing 
mental stnictiires. If this assimilation proves inadequate — that is, the incoming 
material cannot be understood in terms of the existing mental structure — accom- 
modation takes place; that is. a modified structure evolves. The interplay between 
assimilation and accommodation, known as equilibration, results in mental struc- 
tures which are progressively more decenlred; that is. are less and less concerne 

with the immediate, the concrete and the personal. 

Whilst it is primarily concerned with the development of scientific rationality, 
and therefore perhaps of special significance to the learning of science teachers, it 
,s a staee theory, and therefore subject to all the weaknesses outlined m Driver 
(1978) and Burden (1990). There are a number of other problems with Piaget s 
approach to conslnictivism (0‘Loughlin. 1992a). Fust. Piaget's model assumes that 
an individual comes to understand the world as it is; that is. comes to know realUy 
ill order to adapt to it. This realist approach is conservative in outlook, in that indi- 
viduals can only converge on one ultimate mental stmcturc. that of so-called fomtal 
operations which operates on a world that cannot be changed. Secondly, construction 
for Piaget refers to ‘the process of constnicting abstract, decentred. content-free, rep- 
resentafions that are universal enough to be modelled by mathematical formalisms 
(O'Loughlin 1992a. p. 795). Development is seen as the development of content- 
free logical st.uctures and operations. This view of construction ignores the socially 
and historically situated nature of knowing. It gives ‘pnmacy to abstract menta 
structures and rational thought processes at the expense of the historically and 
socially constituted subjectivity that learners bring to the reasoning process 
(O'Loughlin. 1992a. p. 800). Thirdly, the model infers that communication is only 
pos.sihle between individuals within the limits set by the capabilities of the person 
at the lower stage of development. Lastly, the process of knowledge construction 
is seen as individual and personal, with no attention being given to the sonal. As 
O'Loughlin (1992a) puts it after reviewing a range of critics of Piaget s theory. 

knowledge is socially constructed ... we cannot talk of knowing with- 
out considering the historically and socially constitut* d self that engages 
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in the process of knowing . . . knowing is a dialectical process that takes 
place in specific economic, social, cultural, and historical contexts. Knowing 
is ... a process of examining current reality critically and constructing cri- 
tical visions of present reality and of other possible realities so that one can 
become empowered to envisage and enact social transformation, (p. 799) 

Although Piaget has articulated a social dimension of learning (May, 1982; Chapman, 
1986), this dimension is not as visible in accounts and critiques of his work as the 
individual dimension. The dissatisfaction with stage aspects of his work by the 
educational community has led to other views of conceptual development being 
explored. 

Kelly’s personal construct psychology (see Pope and Keen, 1981; Pope and 
Gilbert, 1983) leaves the issue of realism to one side: ‘the open que.stion for man 
[sic I is not whether reality exi.sts or not but what he [sic] can make of it' (Kelly, 
1969, p. 25). Kelly proposed that each person constructs a representational model 
ol the world, composed of a series ot interrelated personal constructs, or tentative 
hypotheses about the W'orld, with which past experience is described and explained 
and future events are forecast. Communication is possible to the extent that one 
person can construe, or understand, another person's construct system; a similarity 
ot con.siruct .systems is not strictly necessary. In this sense, Kelly's con.structivisni 
IS al.so iniplicitiy social in that as a clinical psychologist he was concerned with the 
relationships between people and especially how’ each individual construed them. 

Kelly’s great contribution to constructivism is his assertion that there are no 
pre-determined limits on constructs in terms of the nature and range of their ap- 
plication. The limit to their creation is only .set by the imagination of the individual 
concerned and by the constructs being continually tested for their predictive and 
explanatory adequacy in physical and social contexts: those that prove successful 
will he retained, used again, and u.sed in a wider range of contexts, whilst those that 
do not will be modified or abandoned. The apparent weakness of his theory is the 
lack ot emphasis on the impact of others on the production, testing and modification 
of a person's constructs, that is, the sociocultural aspects of learning are little 
considered. Also, a very high level of autonomy of agency is assumed; that is, the 
person is able to make changes to herself or himself readily. 

These first two sub-groups of constructivism, which were seen as focusing on 
the individual and on the personal construction of meaning, infomied the research 
into children's learning in science internationally in the 1980s, including research 
in Australasia (Northfield and Symington. 1991) and Europe (Driver. Guesne and 
Tiberghicn, 1985), and the learning in Science projects in New Zealand (Osborne 
and iTcyberg, 1985; Bell, 199.^d). In particular, the role of prior knowledge in 
learning was considered as was the domain-specific nature of learning and the 
conceptual development view of learning (Gilbert, Osborne and Fensham, 1982; 
Osborne, Bell and Gilbert, 1983). In New Zealand, a personal constructivist view 
of learning (arising from cognitive psychology) was developed by the researchers 
at the University of Waikato to theorize on the research findings on alternative 
conceptions and ‘children's science' and was best articulated in Osborne and Wittrock 
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(1985) and Osborne and Freyberg (1985). The key postulates on which this 
constructivist view of learning is based were given as: 

(i) The learners' existing ideas influence what use is made of the senses 
and in this way the brain can be said to actively select sensory input. 

(ii ) The learner's existing ideas will influence what sensory input is attended 
to and what is ignored. 

(iii) The input selected or attended to by the learner, ot itself, has no in- 
herent meaning. 

(iv) The learner generates links between the input selected and attended to 

and parts of memory store. . 

(V) The learner uses the links generated and the sensory input to actively 

construct meaning. ... c 

(vi) The learner may test the constructed meaning against other aspects o 
memory store and against meanings constructed as a result ot other 
sensory input. 

(vii) The learner may subsume constructions into memory- store. 

(viii) The need to generate links and io actively construct, test out and sub- 
sume meanings requires individuals to accept major responsibility tor 
their own learning. (Osborne and Wittrock, 1985. p. 65-7) 

The personal but not the social construction of meaning was considered and in- 
dividuals were seen as being able to change their own thoughts and actions. There 
,s no acknowledgment of the sociocultural perspectives of teaming. This persona 
constructivist view of learning was to underpin the research and development at the 
University of Waikato for the rest of the decade (Northheld and Symington 1991 . 
Bell 1993d). This view of students' learning was used as an analogy to theonxe 
about teachers' learning when the research reported in this book commenced, t 
was felt useful to explore the extent of the model of learning science by stuc en s 

to learning by teachers ot science, , . , i «■ i 

Another kind of constructivism (which did not play a role in the thcoretma 
underpinnings of the research documented in this book) is vmn Glnsersleld s ( 8 

perspective on learning, known as radical constructivism. The term radical is used 
because of its vehement rejection of the concept ol reality- 

radical constructivism ... is radical because it breaks with convention 
and develops a theory of knowledge in which knowledge does not reflect on 
an •objective' ontological reality, but exclusively an ordering and oigan- 
isation of a world constituted by our experience. The radical constmctivist 
has relinquished 'metaphysical realism' once and for all. ip. 24) 

Radical constructivism is based on four precepts (von Glasersleld. 1991 ). First 
the rejection of the notion that we can know reality in an absolute way (see above h 

Von Glaserfeld has pointed out that radical constructivism is ontologically neutral 

(I99'’a p 32) and is consistent with the idea ol a real existing woi ou si c 
all it' denies is the possibility of any certain knowledge of that reahty. As Dm^ 
( 1994) explains, the constructivist view dees not necessarily lead to an idealist (or 
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relativist) position it is compatible also with a critical realist view. Secondly, the 
assertion that sciemitic knowledge can only be judged by its instrumental value in 
helping individuals manage their subjective, experiential reality. Thirdly, the notion 
that concepts tire the outcomes of an individual’s attempts to represent that subjective 
experience. Fourtiily, the notion that concepts evolve until they provide a functionally 
effective presentation of subjective experience. This approach has been criticized in 
terms of utility (Ellerton and Clements. 1992) and its inability to address sociocul- 
tural contexts of learning (Confrey, 1993). A challenge to its intelligibility (Suchting 
1992) was responded to by von Glasersfeld ( 1992b) who mounted a strong defence 
oi his views. 

There is now, however, a growing recognition of the role of the social and 
cultural aspects in learning in science as well as the personal, constructivist aspects 
(Soiomon, 1987; Tobin, 1990; Driver, Asoko, Leach, Mortimer and Scott, 1994) 
which parallels the recognition given in the literature on learning mathematics 
(Confrey, 1993), human development (Olssen, 1991 ), and learning (Rcsnick, 1991- 
Nuthall and Alton-Lee, 19931. 

Berger and Luckmann (1966) argued that what passes for 'knowledge' in 
society is not just the theoretical knowledge of the kind that academics might 
concern themselves with, but also common-sense knowledge — that which guides 

people in everyday life, through routines, habits, and patterned behaviour. They 
Stated that: 

The v/orld ol everyday life is not only taken for granted as reality by the 
ordinary members of society in the subjectively meaningful conduct of 
theii lives. It is a world that originates in their thoughts and actions, and 
is maintained as real by these, (p. 33) 

Their claim was that reality is socially constructed. They argued that common- 
sense knowledge is inter-subjective, shared with others, can be referred to as the 
•social stock of knowledge' (p. 56), is able to be 'transmitted' from generation to 
generation, and which is available to the individual in evereday life. Berger and 
Luckmann asserted that socieiy exists as both objective and subjective realities. The 
concept o! society as objective reality was described in such terms as social order, 
the habitualization ot human activity, and institutionalization of habits. The concept 
of society as subjective reality was de.scribed as the personally constructed reality 
ol a person as a member of that society. The process by which a person achieves 
a degree of intenialization of the objective reality was termed 'socialization': 

which may be thus be defined as the comprehensive and consistent induc- 
tion of an individual into the objective world of a society or a sector of 
it. Primary socialization is the first .socialization an individual undergoes 
in childhood, through which he [sic] becomes a member of society. Second- 
ary siKialization is any subsequent process that inducts an already social- 
ized individual into new sectors of the objective w'orld of his [sici societv 
(p. L50) 

4S 

, , 



of Learning to Underpin Teacher Development 



Views 

Human development was said to occur through interactions of people with the natural 
and social environments which, for a child, are mediated by s.gmhcant other _ More- 
over, the ob;ective and subjective realities are tnterac.ive and medtate e c oth o 
They stated: -Society is a human product ... Man [sic] is a social P'«duct (p _ )• 

Hence, Berger and Luckmann acknowledged both the personal and the social. 

The social constructivist position with respect to education is of long standing^ 
Schutz and Luckmann (1973) pointed out that the extensive socially mediated 
learning of young people, derived from interaction with their parents and as 

well as from watching television, can lead to a well-developed ‘life-world knowledge 
in any held which might conflict with what schools are try'ing o teach about the 
same field. This split between life-world knowledge and 

documented in the field of science (see, for example, Bell, 1981, Solomon, . 83). 
However, social views of learning have recently gained general attention, pernap. 

influenced by the ideas of Vygotsky (1978). 

The tenn ‘social constructivism’ is not well defined in the science education 
lucrature and is usually used to make a contrast with personal constmctnnsmt and 
to acknowledge the sociocultural aspects of learning. The definition given y nvc , 
Asoko, Leach, Mortimer and Scott (1994) is: ‘a social 

reco- ises that learning involves being introduced to a symbolic world (p. 5). 
sec this as in need of elaboration. Other temts used to indicate the role of the social 
and cultural in learning include social cognition, everyday 

cognition and learning, cognitive apprenticeship common-sense y^ U 

leaning in context and sociocultural views of learning. For example, situated 

cognition supports the view that: 

learning is a process of enculturation or individual panicipation in 
socially organised practices, through which specialised local knowledge, 
rituals, practices, and vocabulary arc developed. Tlie foundation of actions 
in local interactions with the environment is no longer an 
problem but the essential resource that makes knowledge possible and 
actions meaningful. (Hennessy, 1993, p. 2) 

M„:., ol- these terms relating to soeial perspectives oHeaming. 
is not bounded by the individual brain or mind. Cognition is seen as a social 
process and not just cognition about social processes. The social and 
fnmhiined. .s I social context in which a cognitWe “ “ “ 

integral part of the activity, not simply its conte.xt (Resnick, 1991 . , ^ . 

stmeted knowledge is both the medium for and the outcome ot human social 

intcraction.ici^^ to date of social views of learning in science education is the under- 
developed and vngue use ot terms and concepts, for 

knowledge’ This lack of definition gives rise to questions such . . . „<• r. 

socially constructed knowledge? What is the process(es) by which social be hefs 
and knLledge are constructed? With what criteria are socially constructed be iCdS 
r„d knowierlgc in seicnce cduentton judged .nd evaluated by the group and by 
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individuals? In what ways .s the social construction of knowledge linked with 
rational and other ways of knowing, for example, intuition? What is the role of the 
alfectivc aspects of learning in the social construction of knowledge? Are these 
fruitful questions to ask? 

We argue that there arc two iniponant criteria with which to review these 
different social views of learning. The first is the extent to which a view considers 
not only the culture of the clas.sroom, but also the wider sociocultural views of 
society. The second is the extent to which they give consideration to the reconstruc- 
tion of the social as an individual interacts with it. Most accounts view the indi- 
vidual as changing in response to the social. For example, the terms 'enculturation’ 
•socialization’, ‘introduction to the culture’, ’appropriate the cultural tools’, and 
arriving on a foreign shore’, emphasize that the individual’s personal constructions 
develop during the learning process towards the socially shared and agreed to 
knowledge. 

We support a view of learning in teacher development which considers both 
the development of the indisidual’s construction of meaning towards the socially 
agreed to knowledge and the reconstruction and transformation of the culture and 
social knowledge itself. In other words, such a view of learning would acknow- 
c ge the partially determining and partially dctcrmi.ncd characteristic of human 
agency — the interaction of the individual with the social can change both The 
personal constructicn of knowledge is mediated by socially constructed knowledge 
and the social construction of knowledge is mediated by personally constructed 
knowledge. Such a view could position teachers as agents, empowered and legitimate 
speakers, constrained by the social. The issue of power in social discourse is currently 
addressed in poststructuralist views of knowledge, knowing and development, and 
readers are referred to the writings of such authors as Bronwyn Davies (Davies 
1993) and Jay Lenike (Lemke, 1990) for further elaboration. 

We support the view of Cobb (1994) that ’mathematical learning should be 
Viewed as both a proce.ss of active individual construction and a process of encul- 
turation into the mathematical practices of wider society’ (p. 13) — the description 
amid also be applied to learning science and to learning by teachers. Cobb views 
the two perspectives — constructivism and the sociocultural — as each telling half 
the story. Each perspective implies the other but foregrounds one aspect only. V/e 
advocate that a view of learning needs to address both the personal and the social. 

We propo.se that a social constructivist view of learning in teacher develop- 
ment which recognizes these components; 

• Knowledge is constructed by people. 

The construction and reconstruction of knowledge is both jicrsonal and 
social. 

Personal construction of knowledge is socially mediated. Social construe- 
tion of knowledge is personally mediated. 

Socially constnicted knowledge is both the context for and the outcome of 
human social interaction. The social context is an integral part of the learn- 
ing activity. 
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• Social interaction with otheis is a pail of personal and social construction 
and reconstruction of knowledge. 

Constructivism has provided a powerful and fruitful research programme in letting 
in science education (Duit, 1994). However, the plethora ot interpretations ol con- 
structivism, and the foundation of much of the work in the held on an amlagam of 
them which has not been defined expressly, have led to the emergence of a number 
of criticisms of constructivism per se (see above, and also Millar, 1989, Osborne. 
1993, Duit, 1994). Criticisms have come from both those within and those outside 
the broad field of constmetivism. If constuictivism is to have an assured future, it 
must address all the doubts that have been raised. 'Fhe main criticisms concern the 
loosely defined terms, ontological issues of realism and relativism, making sense, 
theoiw adjudication, science cumcula. progression in the curriculum, the capabilities 
and learning styles of students, the search for the ‘grand theory', the social dimension 
to the practice of science and the learning of science, the role of the teachci. the 
scope of the utility of construciivism. the status of constructivism with teachers, the 
impact on teacher development and links to progressive education. These main 
criticisms, and a constmc.ivist address to them, are now discussed. 



Loosely Defined Terms 

One of the main criticisms of constructivism has been the use of loosely defined 
terms, for example, ‘active' and ‘construction’. However, as Duit ( 1994) points out 
this so-called looseness or vagueness has also been a strength, tor ii las a owe 
a creative development of thinking within the broad frame of constmetivism, which 
would not have been possible in a more closed theory, with precise deimitions, ^'e 
agree that more well-defined use of tenns is now sought by those working within 
and without the field of constructivism to prevent this powerful and iisetul view of 
learning being thrown out ‘with the bath water’. With respect to social constmetivism 
answers to the following questions would address some of the currently perceived 
vagueness; What is socially constmeted knowledge? How is this knowledge con- 
structed? What criteria are used to judge the worth of socially constructed beiie.s 
and knowledge? Are these fruitful questions to ask . 



The Ontological Issues of Realism and Relativism 

The constructivist perspective, particularly the social constructivist pei.-.pc^t.vc of 
knowledge and learning, is sometimes critiqued as involving a re.ativ.st view o 
knowledge creation. The issue of relativi.,m is currently being debated and a.guc 
in science and science education, and it i.-. largely unacceptable to many in science 
education. But a socially constmeted vie. - .rf scientific knowledge and students 
scientific knowledge need not imply relativism - a realrst 

(Osborne 1993; Driver. Asoko. Leach, Mortimer and Scott. 1994). 6u. both the 
realist and relativist positions arc alternatives to empirical and positivist views. 
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Tlie realist-relativist distinction may well be a false dichotomy. There are other 
ontological and epistemological positions being developed and as debates in the 
area are still to be clarified, we do not wish to take up a position ourselves at this 
time. Moreover, we look to our philosophically inclined colleagues to see if they 
can develop an ontological position to underlie the conceptual development and 
personal and social views of learning being researched and developed in science 
education, rather than throwing out the constructivist view of learning completely. 



Making Sense 

A constructivist approach to science education emphasizes ‘making sense': both 
making sense of the everyday world and making sense of science. However, such 
an approach runs a risk that it might be inferred as promoting a view that science 
and learning proceed by an empirical-inductivist route, A constructivist view of 
learning docs not advocate this. ‘Making sense' is a phra.se used to indicate the 
construction of knowledge by the students as part of their learning. The inputs into 
the con.struction ol knowledge may be those sensed by touch and sight in terms of 
ob.servations of the physical world but they may also be inputs from the social 
world sensed by sight and hearing of communication. Moreover, the empiricist 
label is difficult to sustain if a social constnictivist position is adopted. ‘Making 
sense can also refer to the cognitive processes of reflection and reconstruction w'hich 
can take place in the absence of any sen.sory input (Osborne. 1985), 

The criticism is .sometimes linked to curriculum debates with the misleading 
statement that ‘anything goes’ and students will not leam the content in a .state or 
national curriculum if they jire ‘making .sense for themselves’. However, teachers 
who view- learning and teaching from a constructivi.st position are morally and 
(often) legally committed to helping students to construct meaningful understandings 
for themselves of the scientific concepts in the curriculum. A view of leiiming from 
a constnictivist perspective is not the same as discovery learning — the teacher 
intervenes when nece.s.sary to engage with the thinking of the students (Bell, 1994a). 
More re.search on the interventions ol the teacher needed to promote conceptual 
development is required. 



7 licory Adjudication 

Another criticism levelled at constructivism is that it lacks a theory of theory adjud- 
ication lor learners. Many of the major concepts of science, w’hcn originally in- 
vented, conflicted with common .sense when applied to everyday events. It is therefore 
not surprising that students find it difficult to bring together, and resolve the conflict 
between, the everyday view' and the ‘science view’ of a phenomenon, which 
requires either rejecting one in favour of the other or clarifying the context in which 
to use each. Teaching ba.sed on a constructivist view of learning certainly needs a 
way of theorizing about how students te.st out their ideas and the ideas of others. 
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In addition, the notion of adjudication of newly constructed knowledge by a group 
as well as an individual needs to theorized. 



Science Curricula 

A constructivist view of learning is sometimes entiqued with respect to the content 
of curricula. All science curricula are predicated on providing 
an understanding of the main concepts and procedures of science. Indeed his s 
probably the only chance that many students will ever have of coming to u 
Lnd this socially constmeted and valued knowledge. In any curnculum writing 
exercise the question of what aspects of scientific knowledge will be listed ( ive 
that all scienfitic knowledge cannot be included) gives rise to intense deba c be^ 
tween the various stakeholders in the exercise. Constmctivism has been critic zed 
in this type of debate for the length of time required in a classroom based on 
constructivi.st views of learning which prevents all the currently perceived central 

concepts from being fully addressed. j » 

In most curricula, there exists no clear rationale tor what is deemed to 
central. Moreover, constructivists have a research base that is too small to intorm 
current debates on the content of curricula (Bell, 1990). Even it construcuv.sts had 
more data, the task of justifying concept inclusion must be addressed more w dely. 
by others involved in the curriculum development process, tor example, employe s 
and parents. If all the concepts are genuinely seen as vital, then, given the fixed 
timetable of curricula, a suitable response from constructivists must be to provi 
more research evidence to support the existing claim that teaching approach 
based on a constnictivist view of learning ultimately saves 

of learning is improved and therefore less 'revision is needed. However, a more 
appropriate response would be to decrease the number ol concc^s lor inclusion 
using the aims of science education as the criteria tor selection. The inclusion o 
conc^rpts in a 'science for all' curriculum would be dittcrcnt to 'hose in a suen 
f„ tulurc or in . 'rcicncc for the mor, nblc' curriculum. Mor. au.c and 

na.iooul curricula do not address this issue and blur the problem to an attempt 
satisfy all stakeholders in the curriculum development exercise. 



Progression in the Curricuhiin 



Current constructivist views of learning are criticized tor not prosiding any ;.,uidancL 
on how to fulfil the requirement that national or state curricula indicate a 
of teaching or learning. As argued in Chapter 1 progression s^eems to havt^iscn 
as a demand on the curriculum from concerns anout t‘‘--oountabihty. Wc argue h^^^ 
progression is not necessarily an inherent part of a view of learning, but a view 
of Icamiiig must interface with this predominant concept in current curriculum 

dcveK?[’nicnt. 
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The Capabilities and Learning Styles of Students 

Accounts ol constructivist views of learning rarely take into account the literature 
on different learning styles. Whilst some students thrive on a diet of sceptical 
inquiry, others prefer to receive didactic exposition; some like to know the ‘whole 
•story' at the outset of a learning sequence, while others prefer to proceed in a linear 
fashion. In addition, the constnictivist accounts to date do not address the devel- 
opment of reasoning skills of students, as researched by the earlier Piagetian stud- 
ies, and little progress has been made in linking the research on the role of metaphors 
and analogies with a constructivist view of learning. The challenge is to include 
accounts of these findings on learning in constructivist views of learning (Rcsnick, 
1991) or to argue that they need not be addressed as in poststructural critiques of 
the dualism of personal and social (Gergen, 1985) or to accept that constructivism 
gives only a partial account of learning. 



The Search for the 'Grand Thenr\ ' 

Constructivism has been critiqued as a partial account of learning and knowing; it 
is a cognitive approach to learning, based on a rational style of thought (McCornish, 
1994). It has little to say about the affective aspects of learning, non-rational thinking 
and skill learning, or about culture and power in the cla.ssroom (O’Loughlin, 1 992a). 
From our perspective, this is one of the biggest challenges to constructivism from 
those working within its framework — that it does not address the non-rational, 
affective and intuitive aspects of learning. However, we would take issue with the 
assumption that there is something called a ‘grand theory of learning' yet to be 
invented, and agree with Joan Solomon (1994, p. 17) that ‘to equate the absence 
of such total coverage with theoretical error illustrates once again the overblown 
expectations that have acemed to con.structivism’. It could well be that there will 
be several theories of learning, each giving a partial view. What is needed in 
science education, arc overviews of learning that articulate better the non-rational 
thinking, the affective aspects and power relation.ships involved in learning .science. 



The Social Dimension to the Practice of Science and the 
Learning of Science 



The criticisms here are that the present practice of science education based on a 
constructivist view of learning does not fully recognize that the emergence of the 
agreed meaning of concepts in science is a social process; and that the learning of 
those concepts is best undertaken within a .social framework. This appears to be a 
confusion in the minds of the critics between personal and social con.stmctivism. 
The adoption of some history and philosophy of science approaches would meet the 
first problem, whilst the second is addressed by a social constructivist approach to 
teaching and learning. As indicated previously in this chapter, we agree that many 
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accounts of learning and constructivism in science education over d.e last decade 
have focused more on the individual, at the neglect of the social. This mimors the 
wider situation in psychology. Accordingly, we have outlined in this chapter a 
social coiistiTictivist view ot learning. 



The Role of the Teacher 

Critics have suggested tha, in teaching based on a 
the teacher is a neutral facilitator who does not intervene ^ 

science This criticism may be applied to a discovery view o . f’ ■ ,u 

•I constructivist view. !n teaching based on a constructivist view of learning the 
‘teacher interacts with the students’ thinking and facilitates the students thinking 
and learning. The teacher does not stand back at all times. The teacher may te 1 and 
cxSlainThe science to students, but the teacher may also not tell the --nee to he 
students immediately, instead asking some questions or suggesting some acti i ^ 
to »et them thinking. A constructivist view of learning does not dictate or imply a 
Da^Llar teachin-^ approach (Millar. 1989). As Duit (1994) states constructivist 
r.h"Tane learning Approaches .in, helping s.nrienis in 

that lead to understanding of the scientific point ot view (p. xxxvi). It invol cs 
both the student’s own activity and the guidance, mediation or intervention ot the 
te mher Tb^re are different ways this guidance, mediation or intervention might be 
i nkerwi h the student’s learning activities. We suggest that turther research on the 
Ltur^ and etfectiveness of the teacher guidance, mediation and intervention is 

required. 

The Scope of the Uliliiy of Constructivism 

The ooal to ’find out what the students think and start teaching frorn there' is claimed 
Iv crU cs of constructivism to be impractical given the high student to stall ratios 
m nt2 clas - To deal with this criticism, one could accept the current ways o 
orgli>l Earning and teaching in most schools, for the sake of argument an 
advocate mchniques which elicit students’ existing thinking with minimum use ol 
eac^" time such as self-diagnosis, paper-based materials and computer nranage 
schemes. However, the criticism arises from a general ° ^ 

a teacher who holds a constructivist view of learning is to use a Part-nlar teac 
seauence and set of activities, which arc to elicit the prior knowledge of rr/ students 
in le class In contrast, we view teaching based on a constructivist view of learning 
as a pan'cular mind-set of the teacher, who plans fc' and uses interactions with 
studeL’ thinking, to elicit, intervene and engage with the thinking and und 
s Xs of the .Jiudents towards the currently scientifically accepted conccptiom,. 
' The advocacy of learning through eliciting, challenging and questioning o^ers 
conceptions and beliefs must be treated with a degree of circumspection. Much 
teaching based on a constructivist view of learning involves the students pu ic 
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questioning of the teacher anj other students, but in many societies this is tonsiJ- 
ered grossly offensive and culturally inappropriate (Moii, 1993). It may also bo 
counterproductive to a gender inclusive curricuiusn (McComish, 1994) The valuin« 
of the ideas, experiences and opinions that girls bring to the classroom by teachers 
and boys is not dependant only on how wdl (he girls clarify and communicate 
their ideas. ,4 suitable response is needed to this issue, perhaps based ajound the 
idea of self-reflection, although doubt is not a universal concept. Finally, it must 
be said that there is a need for longitudinal research on whole cohorts, to deter- 
mine the effectiveness of approaches to leaching ba.sed on a constructivist view of 
learning. 



The Status of Constructivism with Teachers 

It is sometimes said that constructivism is put forward as a fact rather than as a set 
of allied theories, such that teachers are a.sked to believe it as truth. The criticism 
also includes that converted teachers have a .sense of ‘evangelism’. Typically many 
teachers response to using constructivist ideas about learning and as.sociated teaching 
activities is strongly positive: it matches and enables the achievement of their pro- 
fc.ssional goals. The teachers who have u.sed teaching approaches b.a.sed on a construc- 
tivist view of learning usually report improved learning (both learning conditions and 
outcomes) and classroom management of their students. However, it must be pointed 
out that if teachers wish to reject a behaviourist view of learning (which many do), 
a constructivist view of learning is the only credible alternative available. 



Impact on Teacher Development 

The cnlitism here is that in teacher education undue attention is paid to teaching 
activities based on a constructivist view of learning for the classroom and thiU 
insufficient time is devoted to teachers' own understanding of the .scientific concepts 
that they are to teach. There docs need to be a balance in pre-service and in.service 
education of teachers of science between learning science and learning new teaching 
activities. Primary teachers value learning more of the science in the curriculum, 
as well as learning that the teaching activities they use in other curriculum areas — 
lor example, .small group discussion activities — are appropriate for learning science. 
Secondary teachers appreciate learning about new teaching approaches to engage 
the students in thinking about the science to be learnt and to update and extend their 

■scientific knowledge. Both kinds of teacher education need to be available for 
teachers. 

Two other points can also be made in response to this criticism. First, this 
attention to classroom process (particularly for secondarv teachers) would not be 
needed in teacher education if the school and higher education which student teachers 
had previously experienced had been conducted on constructivist lines, so that they 
were familiar with the approach from their own experience. .Secondly, if teaching 
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approaches to learning science based on a constructivist view of learning were used 
in primary, secondary and tertiary education, teachers would have a better under- 
standing of the concepts of science and the nature of science. 



Links to Progressive Education 

Constmctivism is often associated with progrcssise .science education general 
(Duit. 19‘M. p. xxxiii), with Dewey being described as a con.structivist (Phillips. 
1995) There arc strong relationships between the 'science for all' movement 
(Fen,sham. 1986). including girls (Bell. 1988). and constructivism. But it would be 
incorrect to use the term 'constructivism' for all progressive developments in science 
education (Duit* 1994), 

In summary', we include in our social constructivist view ol learning with 
respect to teacher development, the following points; 

• Knowledge is constnicteu by people. This is termed the trivial component 
of constructivism by von Glasersfcld but as Solomon (1994) points out it 
is an ill-founded description. It is the most widely relerred to aspect oi a 
constmetivist view' ot learning in science education. 

• Constmetion and recoaslruction of knowledge is both personal and social. 

• L-eaming involves the interaction of the personal and the social construc- 
tion of meanings, and both may 'oc changed in the interaction. 

• Socially constructed knowledge is both the context lor and the outcome ot 
human social interaction. The socially constructed knowledge is an integral 
part of the learning activity. 

. Learners as developing people have partial agency. They arc partially de- 
termining and partially determined. The teacher 'development necessary to 
address the agenda of teachers outlined in Chapter 1. requires teachers (and 
others) to change the culture of what it means to be a teacher of science 
and for teachers io be positioned in the reconstructed culture. 

. Social interaction - for example, in dialogues, accounting and nanalives 
— promotes learning of socially constnicted knowledge, personal constme- 
tion of meaning, and the reconstruction of .social knowledge. 

. t earners can reconstruct their knowledge through reflection. Metacognition 
IS an important part of learning and can involve reflection on the degree ot 
understanding or the nature of the thoughts. 

• Knowledge is not something in the world to be discovered (as m a discov- 
ery learning approach). We do not learn by 'reading the book ot nature 
Rather, people constmet mental representations of phenomena and these 
mental constructions are constrained by how the world is (Driver. Asoko. 
Leach. Mortimer and Scott. 1994) In particular, scientists conduct expcri- 
iiicnts in order to test the degree of lit between their constructions and how 
the world seems to be. Relativism is 'tempered by stability which is achieved 
by the individual in relation to his ra her experience (Contrey. 19L'l. p. 4). 
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Both a realist and a idativist position can accept that we can never directly 
know' the real world or an ‘absolute’ truth. A suitable approach to the 
issue of realism versus relativism might be to follow Kelly (1969). that is, 
to put the matter to one side; or von Glaserfeld (1991), that is, to reject the 
concept of reality; or to sec the debate as still in progress. 

• All the approaches to constructivism take a similar view on communica- 
tion: a directly tiunsmitted and received message is not possible, there 
exists only an active construction of meaning by the hearer. Teacher devel- 
opment must allow for messages to be produced in a variety of forms and 
for hearers to discuss their con.structions of the messages. 

Teacher development as learning by teachers needs to take into account the 
existing know'ledge, experiences, opinions and values of the teachers. This 
will include their prior knowledge ol teaching and learning, and the nature 
and status ot know'ledge. It wall also include taking into account their wuys 
of learning. In doing this, teacher development convenors or facilitators 
need to expect and plan for unintended learning outcomes. 

• Teacher development as learning needs to take into account the existing 
socially constructed knowiedge of what it means to be a teacher of science. 

• Learning by teachers in teacher development situations is occurring within 
wider social and political contexts. These need to be addressed, not ignored. 



Other Perspectives on Teacher Learning 



In the above summary, we have outlined our view of learning to underline teacher 
development, one that we call a social constructivist view of learning. One of the 
criticisms of constructivism in science education is that it does not include aspects 
of learning researched outside the literature on constructivist views of learning. In 
this .section, we review those research findings that iire commensurate with a construc- 
tivist view' ol learning and teacher development. We do not attempt to add these 
aspects to a constmetivist view but to alert our readers to the research findings. 
Some ideas Irom the fields of adult learning, from studies in learning styles and 
strategies, and from empirical work on learning-to-lcarn arc discus.sed. 



The Teacher as Adult Learner 

It would seem entirely proper to view the learning of teachers, to a first approx- 
imation, as one example of the learning of adults in general. However, they have 
engaged previously in far more deliberate learning and teaching than the average 
citizen has, and may therefore be more influenced by the process and content of 
that prior learning. Knowles (1989) saw the learning of adults as distinct from that 
of children. In his so-called andragogical model, he makes a number of assumptions: 
th<it adults need to know the purposes for which they are learning something before 
they are willing to invest a lot of effort to learn it; that adults, being accustomed 
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to making their own decisions in everyday life, learn best when they have the greatest 
degree of self-direction over the nature, pace and approach ot their learning; and 
that adults learn best when addressing tasks and problems which they perceive to 
be real and which arise from, or otherwise relate to, the demands of their everyday 
lives. 

In our view, the distinction represents a false dichotomy, for these assump- 
tions about the conditions needed for high quality learning apply equally to adults 
and to young people. Knowles’ (1989) prescription lacks an awareness of up-to- 
date approaches in school-level education, particularly those based on a constructivist 
view of learning. Many adults do bring a much larger amount of experience to their 
studies than many young people, which is certainly a valuable resource on w'hich 
to draw. A group of teachers will have highly diverse backgrounds, accompanied 
by strongly held knowledge, skills, and attitudes, especially about the nature ol 
teaching and learning. These experiences must be acknowledged, drawn upon and 
evaluated, if successful learning is to take place. 

One aspect of prior knowledge and experiences to be attended to in teacher- 
development activities, is associated with teachers' views of what constitutes teach- 
ing and learning activities for teachers as adult learners. Teachers, like other adults, 
are facing the same life challenges of sustaining financial independence, sustaining 
relationships of various kinds with other adults, bringing up children, and the like, 
but they may differ from other adult le^irners in two key respects. First, they will 
have had considerable experience of tertiary (and adult) education. The principles 
of adult learning may well not have informed the way that they were taught when 
in higher education. They may thus bring to their teacher development activit- 
ies expectations about what constitutes ‘proper' teaching and learning for adults 
which are very different from those set out above. Secondly, their own practice of 
teaching may not be informed by the above assumptions, which we believe to be 
applicable to learners of all ages. Therefore, the prior exix'riences and views about 
teacher development activities held by teachers engaging in professional development 
activities may be at odds with those being advocated as a result of the research find- 
ings in this book. For example, teachers may not value listening to other teachers talk 
of their teaching if they come expecting to listen to an expert on new ways to teach 
science to students. An aspect of teacher development is therefore to acknowledge 
and address the concepts and beliefs about learning already held by teachers. 

As well as their view's of learning and teaching, how teachers as learners view 
the nature of knowledge is of interest. Perry (1970), later supported by the work of 
Jacques (1991 ), found differences among undergraduates in the ways that they view 
the nature of knowledge and approach learning. The nine ‘positions', as seen from 
the perspective of the individual concerned, are illustrated with two of the nine 
positions: 

There is a right and wTong to everything. Authorities, whose role it is to 
teach the answers, know w'hat these are, and. if I work hard, and learn the 
right answ'crs, adding more and more to my stock of knowledge, all w'ill 
be well. 
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Some uncertainties and ait'ferences of opinion are real and legitimate. But 
this is a temporary situation for authorities who are still searching for the 
right answer. 



The notion that different people may hold differing views on the nature and 
status of knowledge may also be applied to differences between the ways of know- 
ing of women and men (Belenky, Clinchy, Goldberger and Tarule, 1986). 



Ix' anting Strategies and Styles 

In addition to knowing something of the circumstances which will support the 
learning of teachers as adults, it is valuable to know more about how they actually 
go about the learning tasks that they undertake. Much of the work which is cen- 
trally relevant to this issue has been done by Marton (1988), Pask (see Daniel, 
1975; Ogborn, 1993), and Entwistle (1988). Indeed, it is the model by Entwistle 
(1988) which enables all this w'ork to be synthesized. 

In this model, adults are said to adopt one of three strategies w'hen confronted 
with a learning task. Tv/o of them, the ‘surface' and the ‘deep' strategies were 
identified by Marton (1988), whilst the ‘strategic’ approach was identified by 
Entwistle (1988), In surface-level processing, the learner (in this case, teachers) is 
primarily concerned; to complete the course, programme or extended learning 
activity; to avoid failing the course; to cover and pay equal attention to all the 
content of the course; to find the 'right' answers which are imbedded within the 
course; and to assimilate unaltered chunks of material by learning the course 
content verbatim. In deep-level processing, the learner is primarily concerned: to 
extend an already-present interest in the subject matter of the course; to obtain as 
much personally relevant, perhaps vcKationally relevant, knowledge from the course 
as possible; to build up an overall picture of the content of the course; to identify 
the arguments which lie beneath the central point and the logic involved in them; 
to clarify unclear points, and to question the conclusions. Whilst some people seem 
to use either a surface approach or a deep approach irrespective of the nature of the 
task, others use the two approaches in a flexible combination dependent on the 
perceived nature of the task: this is the ‘strategic' approach. 

Reliance on the surface approach is of little benefit in teacher development 
when viewed from a constructivist perspective. The memori/ation of fragmentary 
facts would seem to offer an ineffective way of addressing the issues w'hich arc 
central to growth and development as outlined in our model. However, the deep 
approach has much offer. The work of Pask (see Ogborn, 1993) has shown that 
.Mich an approach can be implemented in two distinct ways: by ‘operation' learning, 
1 ; which the learner proceeds by understanding each clement in a chain of logical 
argument in turn; and by ‘comprehension' learning, in which the learner first seeks 
to form an overall view' of the material to be learnt by cross-relating the ideas 
involved. Inevitably, some people can deploy both of these srtategies: they are 
referred to as ‘versatile' learners. They are, overall, the most effective becau.'.e a 
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deep level of understanding is acquired, which integrates principles with facts and 
uses evidence to develop arguments. 

Overall, the most successful learning strategy seems to be Entwistle’s (1988) 
‘strategic* approach, which makes use of both the sudacc and the deep strategies, 
and which engages in ‘versatile’ learning within the latter. ITie outcome of such 
learning will be a variable level of understanding, depending on w'hat the learner 
feels can and should be achieved within the context of expectations set by the 
course organizer- The overt adoption of course designs, teaching strategies, and 
expectations of the nature of learning, which promote the use of the strategic 
approach, is both feasible and effective (Sheppard and Gilbert, 1991). It is an 
engagement of teachers wnth the ideas and activities being suggested in a pro- 
gramme that will promote the teacher development we sec as being required tor 
the improvement of science education. 



Metcu'ognition 

The term metacognition can be used to refer to learner's awareness ot their thoughts, 
beliefs and ways of coming to know about the processes of learning and teaching. 
Reflecting on one's beliefs aboul leaching and learning activities (for adults and 
school students), the status of knowledge, and learning styles can be .seen as an 
aspect of metacognition that is important to the teacher development process. This 
importance can be said to apply to pre-service teacher education (Gunstone and 
Northficld, 1994) as well as in-servdee teacher education. Harri-Augstein and Thomas 
( 1991 ) have also pointed out that people’s capacity to learn may be inhibited by a 
range of personally held beliefs about learning and about themselves as learners, 
which may include beliefs about the nature and scope of what they are capable of 
learning. People may believe that certain topics can only be understood by specialisls 
in those subjects, such that their own understanding of them will be necessarily 
limited to an introductory, or partial, understanding. Their beliefs may also concern 
the circumstances in which their own learning can take place. Individuals may 
believe that learning can only take place in circumstances deliberately contrived by 
another person, that is, by a teacher, or that these beliefs may be about the cir- 
cumstances in the outside world and in the person’s internal world needed lor 
learning to take place. People may believe that learning only takes place it there 
is some idealized state of synergy between the structure of events in the outside 
world and a personal readiness to learn about those events. People may have a poor 
understanding of their own learning processes, believing that they have a limited 
capacity for learning, either generally, which they explain as a lack ot ‘intelligence , 
or specilically, which they explain as a lack ot ‘talent’ in that subject area. 

Hatri-Augstein and Thomas ( 1991 ) believed that the quality and quantity ot an 
individual's leiuming can be improved substantially. They saw this as achieved by 
acquiring a greater dependency on oneself, as opposed to others, tor an evalua- 
tion of the quality and quantity of any learning achieved. They advaKate that self- 
management of learning must he aspired to and achieved, with each person seeing 



61 



Teacher Development 

learning as including changes in personal thinking, feeling, and perceiving, rather 
than only in terms of the external performance of tasks. This outlook would entail 
the development of a clearer perception of how me learns. The development of an 
ability to perceive learning as a process rather than only as the attainment of a pre- 
specified outcome is also seen to be helpful. This would involve developing a 
greater self-awareness of the ways in which learning takes place while it is occur- 
ring. An individual could, with great profit, come to see the acquisition of learn- 
ing skills as the key to the development of an infinite capacity for learning. This 
realization will take place as those skills are progressively developed. Lastly, the 
learner might come to view learning as an activity undertaken intentionally. Again, 
the issue of self-awarene.ss and self-management is to the fore. As mentioned 
previously, this view of learning is based on a suong sense of agency, supported 
by the concept of individualism. 

In order to reflect on these beliefs about learning and to develop improved 
learning skills, Harri-Augstein and Thomas (1991) advocate the development of 
the ability to hold ‘learning conversations' with oneself: a pennanently sustained 
dialogue within oneself about the nature of learning itself. Ihis view is built on a 
series of asseaions which echo those expounded above: that learning is the con- 
struction of meaning; that meaning is a relationship between the knower and the 
known; that meaning itself cannot be transmitted, merely represented; and that 
conversation involves the negotiation of meaning, which is transformed by that pro- 
cess. The implication is that the mind of an individual (the knower) can construct 
meaning by contemplating experience (the known). Moreover, within a learning 
conversation, an individual represents that meaning to self, thereby both transforming 
it into a series of generalizations and becoming more aware of the processes involved. 
Conversations with others, as projections and interpretations of meaning, are an 
invaluable aid to learning. 

It would thus seem beneficial, in terms of both developing leaming-to-leam 
skills and knowledge as components of teacher development itself and as a skill 
that could be passed on to students, to develop the art of learning conversations in 
teachers. Conversations with others would enable both the personal clarification of 
meaning, as well as enhance one's ability to conduct learning conversations within 
oneself. 



Narratives 



Narration is a form of conversation. Telling a narrative involves recounting and 
restorying past experiences and the processes of constructing shared understandings, 
constructing mental models for representing and organizing experiences, recalling, 
summarizing and communicating (Cortazzi, 1993, pp. 1-4). Hence, the telling of 
narratives or anecdotes may also be useful in the teacher development situation to 
help teachers reflect on, evaluate and develop, their beliefs and actions on teaching, 
Icarniiig, and other aspects of science education. In this sense, telling narratives 
can be seen as a part of the learning process when viewed as a social process, and 
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as a part of the development of self-identity as social, interpersonal and relational 
(Bruner, 1990, pp. 99-138). Personal and social development are intertwined in 
telling narratives because, as Clandinin and Connelly (1991, p. 259) state: ‘delib- 
erately storying and restorying one’s life is ... a fundamental method of personal 
(and social growth): it is a fundiimenta! quality of education’. 

Telling narratives, then, can be seen to facilitate both personal and social 
construction of knowledge (including self-identity). While the study of teachers 
narratives may give researchers insights into teachers’ culture (Cortazzi, 1993), the 
sharing of narratives amongst teachers may enable them, themselves, to construct 
and reconstruct their own culture of what it means to be a teacher of science and 
to reconstruct their sense of self. Examples of telling narratives in teacher devel- 
opment situations can be found in Clandinin and Connelly (1991), Mattingly (1991) 
and The Mathematical Association (1991). 



Critical Inquiry 

In the first chapter, we outlined some of the areas for protessional development 
currently sought bj teachers. Teachers also seek skills and theoretical frameworks 
that will enable them to engage in a life-long process of professional development 
in order to address adequately both present and future challenges. Forming a clear 
view of the expertise involved in teaching, deploying enhanced knowledge and 
skills within a sustained programme of curriculum development, presenting that 
professionalism to all those who have a legitimate interest in the issues involved, 
and defending opinions and actions against criticism, all require that the learning 
of teachers be given a high priority in order that they can be obtained. 

The metaphor needed to underpin such learning is ‘the teachers as critical in- 
quirer’. According to Jane Gilbert (1994b), such a view* conceptualizes teachers as. 

. . . professionals who think critically about themselves as practitioners, 
and about the contexts in which they work. The ways in which teacher 
education is practised are seen as reflecting the particular social condi- 
tions, political structures, and social interests within which it operates. 

The relationship between teacher development, schooling, and the rest 
of society is emphasised. An importimt part of the critical perspective on 
teacher development is the notion of teacher empowerment. A central focus 
in the change process is given to teachers as prolessionals and as human 
beings in a social and political context. (Gilbert, 1994b, p. 21) 

The notion of the teacher as a critical inquirer is best approached through a 
consideration ot the ‘reflective practitioner', which is a concept that has received 
considerable attention over the last decade or so, in teacher education and else- 
where, as a result of the writing of Donald Schon (Schdn, 1983, 1987, 1991). It has 
gained prominence at the expense of the then-established approach, which required 
a novice professional to learn sequentially theoretical knowledge, then applied 
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knowledge, and then how to use that applied knowledge in practice. Jane Gilbert 
(1993) has summarized the criticisms that Schdn levelled against this established 
view: 

Firstly, there is an assumption that professional knowledge can be pro- 
duced in isolation from the situation in which it is to be applied. This 
assumption does not take account of the way such knowledge is embedded 
in a socially structured context by a community of practitioners and exer- 
cised in the institutional settings particular to that profession (Schon, 1987). 
Secondly, there is an assumption that practitioners work by applying scien- 
tifically derived theoretical knowledge to their practice. This is an inadequate 
description of the ways professionals work. It is more accurate to describe 
their work as based on their own, largely tacit, knowledge of what they are 
doing and trying to achieve. Professional knowledge is not a systematically 
organised body of theoretical knowledge, but is more accurately described 
as a shared body of inherited practical knowledge. Thirdly, there is the 
assumption that professional competence and technical problem solving 
competence arc the same thing. This assumption does not take account of 
the way problems arise in real w'orld practice situations — not as givens, but 
more accurately as ‘messy’, ‘indeterminate' situations arising as a result of 
conflicting values. These problems are resolved through w'hat Schon calls 
‘aitful competence' — a non-technical, non-rational, process . . . (Gilbert, 
1993. pp. 30~i) 

Schdn advocated a very different approach, based on the premise that, when 
actually practising a profession, an individual displays: knowledge-in-action; 
rcflcction-in-action: and rcflection-on-action. 

• Knowledge-in-action 

Schon (1983) saw this as involving: 

. . . actions, recognitions, and judgements which we know how to 
carry out spontaneously; we do not have to think about them prior 
to or during their performance. We are often unaware of having 
learned to do these things, we simply find ourselves doing them 
. . . we are usually unable to describe the knowing which our action 
reveals. (Schdn, 1983, p. 34) 

• Reflection-in-action 

This involves the exercise of analysis, judgment, and action, in a frame- 
work of ‘thinking on your feet'. Building on the ideas of Dewey, Grimmett 
(1988) suggested that reflection-in-action could be considered in terms of 
the following elements: being perplexed by the teaching situation; seeking 
to recall a somewhat similar problem, previously solved, and considering 
it as a metaphor; reframing the problem through the use of the metaphor; 
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thinking through alternative solutions, including their consequences; and 
taking action by use of the emergent solution. 

• Ref!ection‘or#-action 

This is the version of rehection-in-action which can take place after the 
event: for example, when thinking through the events of a day. It would be 
much more deliberate, extend over some period of time, and perhaps lead 
to changes of beliefs and to resolutions to act similarly or differently in 
future. 

A major challenge for teacher education has been to operationalize these 
concepts and precepts. As Grimmett (1988) remarks: ‘Central to the process (of 
reflection) is the paradox that one cannot know (whether a solution is appropri- 
ate) without acting and one cannot act without knowing . Notwithstanding this 
paradox, the approach has been widely used. Zeichner and Tabachnick (1991) have 
identified four traditions which have emerged, since Schdn s early work, in the 
preparation of teachers to engage in reflection: 

1. an academic version that stresses reflection upon subject matter and the 
representation and translation of subject matter to promote student under- 
standing . . 2. a social efficiency version that emphasises the thoughtful 
application of particular teaching strategies that have been suggested by 
research on teaching ... 3. a developmentalist version that prioritises 
teaching that is sensitive to students’ interests, thinking, and patterns ot 
developmental growth . . . and 4. a social reconstructionist version that 
stresses reflection about the social and political context of schooling and 
the assessment of classroom actions for their ability to contribute towards 
greater equity, social justice, and humane conditions in schooling and 
society. (Zeichner and Tabachnick, 1991, p. 3) 

The first three notions of the reflective teacher are based on a personal, individual 
view of learning, in v/hich the individual is able and willing to do reflective thinking, 
and take action in particular ways. It is these meanings of ’reflection’ that are oltcn 
appropriated by those with technicist views of teacher development (Gilbert, 1994b) 
in their ongoing search for new and more powerful ways of achieving teachers 
compliance with implementing new research, development or policy. Only the fourth 
notion can be linked with a social view' of learning and with the notion of the cri- 
tical inquirer. 

Adopting the notion of reflective practitioner must be seen against a backdrop 
of (he c riticisms that have been made of the approach, Smythe (1992) has identified 
four pioblcms. First, the wide acceptance of the approach as the basis for profes- 
sional development could lead to the insistence that all teachers develop and use 
the skills entailed — that is, there would be a pressure to conform. Only a far wider 
use of the approach than occurs currently would make this a possibility. Sec- 
ondly, the vagueness of how the features of reflective practice are defined could 
lead to its use for a variety of concealed purposes, because each of Zeichner and 
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l abachnick's (1991) four traditions rests on unstated value systems. Certainly, the 
reasons underlying the adoption of any one of these traditions should be knovvm to 
those involved. Thirdly, the process may be inadvertently self-destructive for teachers. 
As Sniythe (1992) comments: 

Individualising the problem of ‘quality’ and ‘excellence' in schools by 
leaving it to individual teachers to reject on their practice is handing them 
an instrument that many will turn on themselves in the hopeless search for 
what's wrong with schooling. By labelling the pioblem in this way (i.e., 
the need for teachers to be more reflective about leaching), we have neatly 
quarantined the problem. Portraying the problems confronting schools as 
if they were due in some measure to a lack of competence on the part of 
teachers and schools and as if they were resolvable by individuals (or 
groups ui' teachers), is to effectively divert attention away from the real 
structural problems that are deeply embedded in social, economic, and 
political, inequalities. (Smythe. 1992, p. 287) 

Fourthly, adopting the concept of reHeciive practitioner may lead to an undue 
emphasis on pragmatic solutions, and thus to an over-valuing of what works in 
practice at the expense of what is right in principle. 

To these potential problems. Gilliss (1988) has adoed two pragmatic criti- 
cisms. The groups from which Schon (1983) drew his original examples, such as 
musicians, were students who were highly skilled in the basic technical competen- 
cies of their professions before they reached higher education. By contrast, even 
experienced teachers sometimes do not have a complete curriculum knowledge of 
their subjects. Moreover, the development of the reflective practitioner involves 
access to a highly knowledgeable and skilled tutor: such people arc in short supply. 

Jf teacher development is to include the development of the reflective practi- 
tioner, then these shortcomings need to be minimized. Smythe (1992) describes 
four sequential, general types of activity for teachers, each of which emails one 
facet of reflection: describing (w’nat do 1 do?); informing (what do these actions 
mean?), confroming (hov/ do I come to do things this way?); and reconstructing 
(how might I do things differently?). Similarly. Louden (1992) talks of four forms 
of teacher action within which reflection is embedded; through introspection, where 
the teacher thinks about problems, events, and their meaning; the use of replay and 
simulation, so that prior performance can be analys,‘^d; through inquiry, where some 
form of data collection and analy.ds takes place; and through spontaneous action in 
the classroom. With the exception of the last form of action, these activity types 
and purposes lend themselves more readily to the development of reflection-on- 
action rather than to reflcction-in-action. All are capable of explicit presentation to 
pmticipants. 

If a rcflcction-on-action session of one teacher is to be shared by a number of 
teachers, then there is a need to have the original classroom situation available to 
all in the greate.st detail. An excellent approach, but one for which use is limited 
by technical problems, involves the discussion of a videotape of cla.ssroom activity 
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and of the recollection of what the teacher was thinking at the time (see Erickson 
and MacKninon, 1991). 

Many reflection-on-action sessions make use of v.'rittcn materials, in the form 
of diaries, journals, or case study accounts, which Grimmett (1988) has suggested 
may be used in one of three ways. First, written materials could be copied as 
accounts of mode! or ideal practice, which tn practice in so far as it can be done, 
might elicit reflection. Secondly, a series of accounts of case studies miglu be used 
to stimulate an appreciation of (he importance of specific contextual issues ouring 
their comparative evaluation. Thirdly, written materials could seive as a source of 
insight for the direct appreciation of personal practice. A teacher is being invited 
to view the materials as a metaphor for their own practice. The materials m.ay be 
used to inspire questions about personal practice, or may cause the restructuring ol 
some personal experience, or a re-examination of some takeu-tor- granted oehet. 
Another approach to sharing the experiences of one teacher with a group, is through 
the use ot narratives (Bell, 1994b), 

The choice of methodology will depend on the purpose for which reflection- 
on-action is being undenaken. Louden (1992) talks in terms of four purposes which 
a teacher may be addressing during reflection: a technical purpose, where an estab- 
lished theory is being checked for validity; a personal purpose, where some under- 
standing of private importance is being sought; a problematic purpose, where some 
problem in professional practice is being inquired into; and a critical purpose, 
where some underlying issue of the conditions or purposes of schooling is being 
addressed. 

In different way:r and to varying degrees, this lefiection-on-action approach 
and the related approach of action-research have underpinned much of the most 
respected and influential research and teacher development work in science educa- 
tion over the itist fifteen years, including the work by the Children’s Learning in 
.Science Project (CUSP) and the Science Processes and Crmcept Exploration Project 
(SP.ACE), in the United Kingdom, the Learning in .Science Projects (LISP) in New 
Zealand, and the Project for Enhancing Effective Learning (PEEL) in Australia. 

I'he development of the reflective and critical inquirer is congment with the 
challenges being addressed in this book. The value of reflecrion, as a professional 
skill, in the evolution, of the ‘teacher as critical inquirer’ is evident. However, the 
notion of critical inquirer embodies the idea of social reconstructionism. That is, the 
aim of critical inquiry is the empowerment of teachers as professionals to critique 
and act in the social and political contexts in which they work. A part of this is 
reflecting on the political ideologies underlying the different approaches to science 
education. In this sense, reflection is not about the technical concerns of whether 
an activity works in the das.sroom or not, but about considering and taking action 
on political questions in science education, such as gender, race, and class issues, 
excessive central-government contiol over the curriculum and accountability in the 

teaching profession, ■ , ■ 

Reflection is a skill which is inherently part of constmetivism, particularly 

personal cnnstraclivism. A social constructivist view of learning and knowing is 
better able to be related to the notion of critical inquiry and social reconstmetiomsm. 



O 

ERIC 



67 



Teacher Development 

In summary, teachers can use reflection and critical inquiry as the basis for 
their own conceptual development and for contributing to curriculum change. It is 
a valuable tool in the examination of their role as a teacher and in reviewing their 
classroom activities. Most importantly, the reflective practitioner has the capability 
to review the assumptions and expectations of political contexts, for example, ‘New 
Rightist' inspired prescriptions, and social debates, for example, the inclusive cur- 
riculum. The ‘appropriateness of response’ to proposed changes may well be related 
to, or arise from, the form of reflective activity that is undertaken. 

The notion of the reflective practitioner supports and enables the teacher as 
critical inquirer. Our position is that teachers today are being challenged to critique 
the social and political contexts in which they work. An understanding of the 
hidden values and ideas underlying new policy initiative, such as, the New Zealand 
Qualifications Framework, is essential not only to evaluate the educational worth 
of the new policy or innovation, but also to understand the pressures and problems 
being projected (inappropriately) on teachers by the wider society. 



Summary 

What, then, is a suitable interpretation of learning on which to base a view of 
teacher development? We include in our view of learning and development the 
following: 

• The development ot sell -identity as a teacher of science is a part of 
teacher development. What it means to be a teacher of science is socially 
constructed and a part of the culture of science teaching. During teacher 
development, this culture and socially constructed knowledge will be 
renegotiated and reconstructed. An individual teacher will be constructing 
for himself or herself a self-identity as a teacher and be positioned within 
this culture. Teachers need to be contributors to the reconstruction of the 
culture if they are to be empowered and engaged. 

• Knowledge is constructed by people. 

• Construction and reconstruction of knowledge is both personal and social. 

• Learning involves the interaction of the personal and the social construc- 
tions of meanings, and both may be changed in the interaction. 

• Socially constructed knowledge is both the context for, and the outcome of, 
human social interaction. The socially constructed knowledge is an integral 
part of the learning activity. 

• Learners as developing people have partial agency. They arc partially 
determining and partially determined. The teacher development required to 
address the agenda of teachers outlined in Chapter I. requires teachers (and 
others) to change the culture of what it means to be a teacher of science 
and for teachers to be positioned in the reconstructed culture. 

• Social interaction — for example, in dialogues, accounting and narratives 
— promotes learning of socially constnicted knowledge, personal consiruc- 
tion of meaning, and Ihc reconstruction of social knowledge. 
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• Learners can reconstruct thei. knowledge through reflection. Metacognition 
is an important part ot learning and can involve reflection on the degree of 
understanding or the nature of the thoughts. 

• Teacher development as learning by teachers needs to take into account the 
existing knowledge, experiences, opinions and values of the teachers. This 
will include their prior knowledge of teaching and learning, and the nature 
and Status of knowledge. It will also include taking into account their ways 
of learning. In doing this, teacher development convenors or facilitators 
need to expect and plan for unintended learning outcomes. 

• Learning by teachers in teacher-development situations is occurring within 
wider social and political contexts, These need to be addressed, not ignored. 

• Teacher development as learning needs to take into account the existing 
socially constructed knowledge of v/hat it means to be a teacher of science. 

• Teacher development can be viewed as reflective and critical inquiry, within 
the social and political contexts of teaching and education. 

This chapter has exploied a view of learning that is based on a consideration 
of human development and the development of self-identity, a social constructivist 
view of learning, and reflective and critical inquiry. This view can be related to the 
model of teacher development outlined in Chapter 2, indicating the interwoven and 
interactive nature of the three aspects of teacher development. Social development 
as part of teacher development involves the teachers contributing to the renegotia- 
tion and reconstruction of what it means to be a teacher (of science, for example). 
It also involves the development of the ways of working with others that enable the 
kinds of social interaction necessary for the renegotiating and reconstmcting ot 
what it means to be a teacher of science. Personal development as part of teacher 
development involves each individual teacher constmcting, evaluating and accepting 
or rejecting for herself or himself the newly socially constructed knowleage about 
what it means to be a teacher (of .science, for example), and managing the feelings 
associated with changing their activities and beliefs about science education, par- 
ticularly w hen they go again.a the grain’ (Cochran-Smith. 1991) of the current or 
proposed scK;iall,v constructed and accepted knowledge. Professional development 
as a part of teacher development involves not only the use of different teaching 
activities but also 'he development of the beliefs and conceptions teaching, learn- 
ing, science and science education, underlying the activities. It may also involve 
leaniing some science. 
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4 ‘Feeling Better about Myself as a 
Teacher’ and ‘Better Learning’ 



In the previous two chapters, the importance of social, personal and professional 
development as aspects of teacher development was discussed, as was their inter- 
woven nature when viewed from a social constructivist view of learning. In this 
chapter, tw’O research findings on teacher development which informed the model 
and the view of learning are presented. The two findings are labelled ‘feeling better 
about myself as a teacher' and ‘better learning’. 



‘Feeling Better about Myself as a Teacher’ 



One of the factors that helped teacher development w’as that the teachers reported 
that they were ‘more like the teachers they would like to be’ and that they ‘felt 
belter about themselves as teachers’ as a result of changing their teaching activities 
(Bell and Pearson, 1993a). For example, one teacher felt that the new leaching 
activities and roles for the teacher enabled her to be more like the kind of teacher 
she would like to be: 

... I hated school. I did well at school but I was so frustrated ... I was 
bored ... at school. (I ended up doing teaching) because I felt there had 
to be something better than what I got and what my sisters got. That was 
my prime motivator really, for ever going teaching ... I get so frustrated 
when I see me doing what 1 got (at school). And so for me, this is some 
way of helping me become what I think a teacher should be. ( 16/M2/91 ) 

[The first part of the tran.script code indicates the teacher who is quoted; 
the second part indicates the inteiwiew (I), surv'ey (S), programme session 
(P) or meeting (M) in which the comment was made; and the last part 
indicates the year.] 

Anotlier stated: 

For me, knowing all of this here about the role of the teacher, this gives 
the impetus to do what I w'ant to do in the clas.sroom. I want to fulfil tho.se 
roles and fur me, the interactive approach gives me a vehicle to do the best 
way of fulfilling tho.se roles. (15/M1/90) 
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Other teachers felt that they were better teachers because of the new activities 
they were trying out; for example: 

I definitely think I am a much, much better teacher than I ever used to be. 
(7/15/91) 

I still go back and do it again on the Monday. It is a good way to teach 
and I like doing it like that for the reason that for the majority of the kids 
there is something in it for them. And while the demands are different 
and while sometimes it can be quite stressful, you get the positive vibes. 
(5/14/91) 

I am a lot happier with the job that I am doing. It certainly changed that. 

I mean I am surviving to the end of the second term v/ithout having a 
nervous breakdown, so I must be doing all right. I think it has made me 
a lot happier with the job itself and that therefore has talcen off a certain 
amount of stress. (11/13/91) 

I think that is my motivation, wanting to do what 1 do better and that is 
what drives me on, I guess. 1 am really looking forward to it. (14/14/91) 

‘Feeling better about myself as a teacher' was seen as a pay-off to keep on 
changing even though changing their teaching was considered to be intensive and 
energy draining; for example: 

And you have to have strong positive relationships with your children and 
you often have to be one ahead, looking all the time thinking ‘how can 
I challenge that child, how can 1 develop that further, what could I do'.’’ 

So I think this is sometimes where you want to be a constructivist teacher 
but you get tuckered out, you get absolutely exhausted and so it (more 
traditional teaching) is a bit easier sometimes, of course, we all do it. 
(3/11 1/91) 

Sometimes it can be quite teacher intensive in that you are giving, giving, 
giving. 1 mean kids are wanting things from you, sometimes it is physical 
things like they need felts or they need rubbers and scissors and glue and 
sellotapc and they need to be able to go to the library and permission to 
do this and they are always at you. And if you are doing it really well and 
then you are spending a lot of time interacting with them when they are 
doing their work and sharing things with them. .Sometimes at the end of 
the day after you have had a Dean's meeting all lunch time, you are just 
drained and sometimes it is good to be able to pull out a work sheet or a 
task that they can do independent, that they can do quietly without you 
having to relate to them in a very big way. 1 think that is a concern in the 
school. It wouldn't only be me, it must be lots of other teachers that feel 
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that sort of pressure of beings not necessarily up-front, but just it is hard 

work dealing with children on a one-to-one relationship , . . and hav(ing) 

to interact in that very close way is hard. (5/13/91) 

But despite this, the teachers continued to develop their teaching because the pay- 
off of ‘feeling better about myself as a teacher’ was stronger. 'Feeling better about 
myself as a teacher' enabled social, personal and professional, development. 

The goal of the teacher development programmes, run as part of the research 
project, was for the teachers to develop their teaching to take into account students’ 
thinking. To do .so, they used the activities suggested in and modelled on, the 
teacher development programmes (Bell, 1993b). The aspects of teaching commented 
on by the teachers in terms of developing or changing their role as a science teacher 
were view'ed as: 

• teaching as researching: finding out what the students are thinking: 

• teaching as responding: interacting with the students’ thinking; 

• teaching as assessing students’ thinking; 

• teaching as managing learning; and 

• teacher as learner. 

The following quotations from interviews and sur\'eys illustrate some of the 
teaching activities and the roles of the teacher discussed by the teachers and which 
contributed to their ‘feeling better about themselves as a teacher’. The teachers 
tended to emphasize the new activities and did not talk much about former teaching 
activities that they continued to do, for example, experiments, practicals and field 
trips. A full documentation of the new' activities and roles can be found in Bell 
(1993a). 



Teaching as Researching: Finding out What the Students Arc Thinking 

The teachers stated in mtcp/iew that they had changed tlieir ideas about teaching 
and their classroom activities to include finding out what the students were think- 
ing; for example: 

As a teacher I have more flexibility, taking far more notice of w'hat the 
kids kijow, which is something I never did before, bothering about what 
they come into my classroom with and what they knew. And now it is 
always asking at the beginning of things — 'what do you know, what does 
this one word conjure up to you’, even if it is just those spider diagrams 
and having a look and going from there, just looking at that at the end 
of a unit and having a look to sec what changes they have made, w^hat 
additions and what sort of developments in understanding they have 
got, misconceptions they might have come in with, oo that is really new 
lor me, because I hadn’t ever done that before. 1 think that is the most 
helpful too. And I think that kids really respond to that because they think. 
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well, they are not so dumb, whai they know the teacher is actually using, 
starting with that. And 1 think if I was a student in the class I would feel 
more inclined to want to do something more than to just sit there being 
told 'do this, do that, okay pack up now, now write this . (12/15/91) 

The value of finding out what the students are thinking was voiced; tor 
example: 

The children are gelling a loi out of it and I feel I know them better and 
that is a pay-off. And it is a big one if you are a teacher because of having 
all these children and you know whether oi not they learned what you 
have in the textbook or can do the experiments that you have asked them 
to do today, you sit this experiment, you know whether or not thc'. can do 
that. You (ind out if they have got other things in their heads. Because 
when you do an interactive thing, they are surprising, children will come 
up with surprising ideas and that is the real pay-olt, that you know more 
about vour students as you are going through it. And that is the pay-otf 
for me' because 1 always want to know what is going on in kids' heads. 

That is probably the main one. (8/15/91) 

It is neat to see the kids actually respond. You sometimes don't acknow- 
ledge that they — well I guess lots of teachers don't acknowledge that 
they actually have some knowledge already and they have experiences 
and they are involved with people who have had experiences, especially 
in this health and disease. It was interesting the depth of knowledge that 
collectively the class had. (5/13/91) 

The different ways of finding out about students' thinking were mentioned by 
the teachers as they talked about their reaching in the interviews. These included 
seeking further information or explanation and listening in classroom dialogue with 
an individual student, students writing in thinking books or journals, spider webs 
and concept maps, and brainstorming; for example; 

We did centrifugal force . . . with the work experience kids . . and when 
1 asked them 'how many examples can you think of this sort of movement 
being used in everyday life' they came up with eight. 1 have never had that 
many for using centrifugal force ever. ... I think of the dryer, the washing 
machine and a few things but these kids came up with eight. Helicopters 
were the same thing. And they could group them into things that were just 
for moving or things that were separating ... I went around the science 
teachers and asked them and they could come up with one or two. One 
came up with three, one came up with none . . I said 'well my vmrk 
experience unit kids, they got eight' and I don't think it made the teachers 
feel very comfortable, it made them feel inadequate ... 1 was absolutely 
Staggered. ( 1 2A3/9 1 ) 
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Teaching as Responding: Interacting with the Students' Thinking 

The teachers (and the curriculum) were intending that the students learn the scien- 
tific ideas and not be left just to clarify their own ideas. The complex teaching skill 
that the teachers were asked to develop during the programme was that of respond- 
ing to, and interacting with, students’ ideas. 

In responding to, and interacting with, students’ ideas, the teachers were en- 
couraged to acknowledge that they had heard or read the students’ ideas (That’s an 
interesting idea), seek further clarification (Cars are living. What tells you that?), 
Question the students ideas in a supportive way (Cars give out waste fumes or 
gases. Is this the same as people breathing out?), propose a counterview (Cars are 
not living as they are not made of cells), help the students test out an idea (How 
could you test out that idea?), ask the students to broaden the range of applications 
o! an idea (Are all moving things living?) or ask the students to differentiate an idea 
(Is a car living in the same way that a cat is?). They were also telling and explain- 
ing the science to the students. Often in inter\dcw, the teachers described their 
interacting with, and responding to, the students' thinking in terms of ‘getting the 
students thinking’; for example; 

This is part of what I see as what w'e have been on about with the 
constructivist . . . Developing the student's ideas and doing that through 
questioning and actually trying to get them to look more deeply and 
expand iheir questions so that they can develop their ideas. I see that as 
basically what we have been trying to do, isn't it? (1/112/91) 

The teachers indicated that they were questioning and challenging the stu- 
dents ideas more. As well as teacher -student questioning, student-student ques- 
tioning occurred; for example: 

I alw'ays did a lot of motivation and I always did a lot of leading the 
children into things but I guess what has happened now is that they have 
caught up to me and so it is more of a shared thing without me, perhaps, 
being the dominant. But I always encourage the children to speak and 
have a go and question and I always lead that. But I think probably what 
has happened is that I don’t have to have so much input into it now^ And 
that was obvious today, even in the session today, because they were 
almost taking over, talking about it to one another. And so there has been 
a shift there, probably in my role. (3/112/91) 

It was a skill with v/hich most teachers felt a need for more practice; for 
example: 

1 still don t think I am good at that. That is still something that I need to 
work on. I am not good at probing deep into v/herc the kids are thinking. 

I feel it is just a superficial ‘well what do you think about it' and ‘where 
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do you get that idea from’ but I just don't feel as if I have — maybe that 
is enou"h, maybe what I do is enough but that is just something that I 
don't feel 1 am getting right down to. And 1 still tend to at the end of the 
day, sometimes I want to tell them what I think. 1 struggle with that one. 
(5/14/91) 

The teachers explicitly mentioned they were trying to get the students ‘to think 
for themselves'; for example: 

Well now, if kids ask me v/hat the answer is, what is the answer to that 
question, why is this so? I would have told them the answer in the past. 

And now sometimes I do tell them the answer but it is not straight away, 
there is a path before I actually get there. (5/13/91) 

I guess I am (now) allowing the children to — 1 am providing them with 
a situation where they can, themselves, build on their knowledge, whereas 
before 1 was building on the knowledge . . . (5/12/90) 

Teaching and learning activities used to 'get students thinking that were 
mentioned in interviews were starter or experience activities, spider diagrams or 
concept maps, brainstomiing, language activities, linking school science ideas to 
students' everyday experiences, students doing practical activities, students not 
copying notes off the whiteboard or overhead projector, creative wnting, encour- 
aging Students’ questions, role plays, involving students in the planning ot their 
leaning activities, asking the students to reflect on their own learning and on the 
teaching ; .tivities, and student science log books; tor example: 

They had logs, the logs were wonderful. The information that you handed 
us out . . . about keeping a log — I gave them that information, exactly the 
stuff that you had given us and 1 said ‘now I want you to keep a log ot 
current scientific events'. Some of them would check the newspapers every 
day, some would do it once a week, some would do it once a month and 
that really fascinated . . . they would come along and say 'hey, did you see 
what was in the paper about this’ and ‘what do you think about that' and 
they really got involved in the science scene and that was an excellent way 
of doing things. (1 1/13/91) 

Another activity used to 'get students thinking was the .students testing out 
their own ideas; for example: 

We had at one stage, thirty candles going ... We got to a point where 1 
got the whole class together with a discussion looking at the observations 
they had made and it came down to the fact that in their view the wax 
was nothing more than to .support the wick, hold it up, and it slowed — 
because the flame melted the wax, the melting of the wax slowed the 
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burning down. So we made a candle out of sand and that burned down 
c]uickJy until it reacheo the sand and went out. I said *what is the difference 
between that and a wax one, it just supports the thing?’ ‘Oh no, but that 

didn't melt’, so that was important in the next period they came up 

and they sa i ‘oh yes, we could make one out of ice’. So that left them 
a bit of agape because they had said that it should work and yet it didn’t. 
Which was neat really because it came to the point where they could 
follow sometiiing through and then they got conflicting pieces of informa- 
tion. We went through and we wrote down all the observations that they 
had made in their books and put them up on the board. We tried to have 
a look ai all of that again and some observations that they had made, 
which they had Just discounted last time, now became very important in 
what they were doing . . . (14/12/91) 



In summary, a role of the teacher discemibie in the teachers’ comments was 
that of getting the students thinking. This role was one that they felt helped them 
‘feel better about themselves as teachers'. 

The teachers acknowledged that a part of getting students to think was teach- 
ers and students valuing the students’ ideas and skills. This valuing of students' 
ideas and skills was communicated to the students by the teachers and students 
listening and responding to a student’s ideas in a constructive way, and by the 
teacher showing an interest in the students’ ideas; for example: 

Oh, because I value what lads know already . . . Ever since I started teach- 
ing I always get very, very upset with anyone, kids or adults, who tell 
me they don t know anything or they don’t value the learning they have 
already had. The tact that they get up each day and get dressed and come 
to school, they all know heaps. And this way I can actually get kids — the 
confidence thing — that is my reward. (8/15/91) 

rhi:. valuing was also communicated by encouraging the students to value 
their own and others ideas, by accepting students’ ideas as a useful contribution lo 
classroom discussion even if their ideas are not scientiflcaily acceptable (note that 
accepting ‘wrong’ ideas as contributions to the classroom debates is not the same 
as leaving students with ’wrong’ ideas at the end of the teaching unit), and through 
the expectation that all students will have an opportunity to contri’oute their ideas 
and thinking to the class discussions. 

The teachers still felt they had a role in giving the students information as a 
part of getting them th.inking. In other words, students could get their information 
from the teacher as well as other sources, such as books, scientists, and parents; for 
example: 
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Some kid talked about today, that the colours are different wave lengths 
and immediately one kid said ‘What is a wave length?’ In that particular 
case no one could really — they were able to explain it a bit — and I said. 
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‘I think I know something about it, do you want me to say sometliing’ and 
so I got up and actually talked to them about the fact that scientists think 
light travels like this, like a wave. And I said they call a wave lengtli from 
crest to crest and some waves — and I told them about the electro mag- 
netic spectrum and how at one end of the spectrum they have got long 
wave lengths and at the other end they have got short wave lengths and 
the different colours — it is just all to do with their wave length. They 
were quite happy on that. But I felt that was okay, I w'as coming in as an 
information giver. I said to them ‘Do you want me to tell you about it?’ 

*Oh yes’. And 1 thought, well their interest was caught, they were going 
to listen to me, and they did. (7/12/91) 



Teaching as Managing Learning 

Another teaching activity that the teachers felt good about was that ot managing. 
.All of the teachers mentioned in the interviews that they, as teachers, continued to 
sec themselves as a manager in the lessons; for example: 



I feel that the management and w'hat is going on in the classroom is my 
responsibility. I feel that really strongly, and I would say that my employ- 
ers would say that was my responsibility too. And I think, too, my person- 
ality — I don’t like things totally out of control. But on the other hand I 
am prepared to let — 1 enjoyed the light unit and as tar as I was concerned 
that was letting go of a lot of control. But the kids still had certain ground 
rules so I wus maintaining control of my ground rules. But it certainly 
wasn’t me up front directing all the time. (7/14/91) 

Although the lesson was less teacher-dirc<.'ed, the teachers were still in control; for 
example: 

I will be in control of the whole situation but you don’t make it that 
obvious to kids. But to me they have got to be on task with what they are 
doing or else why arc they here for? They can play cards at home or they 
can stay at home. (10A6/91) 

The management had changed to become more that of managing for learning and 
not just management for good behaviour. The managing for learning had several 
different aspects to it — planning, stnicturing, being sensitive to student groupings, 
facilitating discussion and helping individual students. 

The teachers mentioned that planning was a part of being a teacher, who has 
a constructivi.st view of learning, although the planning required was different to 
that done previously. The planning done was not so much the sequencing of ideas 
to be tJtughi but the planning to take into account the students thinking. The 
teachers planned to elicit the students' thinking; to help the students to clarity. 
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reflect on and evaluate their own ideas; to enable the students to find out what other 
people, including scientists think; to help the students to modify their ideas if need 
be; and to accept and use new ideas with confidence. For example: 

I don’t know whether I shared it a few months ago, at the end of the 
course — about this whole difference in planning for me, just working 
through the whole d-fferences of planning units and things — it actually 
is in a totally different way. I need to look at situations that will bring 
these ideas up, w'here these ideas are gives a starting point for kids to start 
thinking about these ideas or what arc the activities or what are the stimu- 
lus material that I need for that. That is really the planning stage. And the 
particular direction or the particular way we go through the topic — what 
comes first, what comes second is not my choice, that is where the class 
as a whole or individuals in the class — how ibeir brain comes at that 
question or at that phenomenon. Which is probably quite often different 
from the way I would approach it because of what I know and my experi- 
ences. (14/15/91) 

The planning was seen to involve deciding (sometimes with the students) on 
the broad learning goals as indicated in the syllabus or school scheme; selecting 
learning activities that promote conceptual development and which provide op- 
portunities for the teacher to interact with students’ thinking; and selecting assess- 
ment activities The teachers also thought of further investigations to get the students 
thinking. For example, they wrote activities on cards, which would be given to a 
student with the comment. ‘This may help you find the ansv;er to your question.’ The 
teachers also gave thought to ways to help the students think about their alternative 
conceptions. The specific activities were nut always preplanned but thought of 
when the teacher had obtained information as to the students’ thinking. 

The teachers commented that they felt uncomfortable with the change in what 
was meant by planning. They may have felt that they were not planning; for 
example: 

The planning stage (is) totally quite different and for a v/hile I was really 
worried that i wasn’t doing any planning. ‘This is terrible, what am I 
doing, I am not sitting down filling in my plan book’, but when you come 
to grips with ‘hang on’, actually you still arc planning and you arc still a 
professional, what you are doing, you are not slacking off. In fact you are 
putting as much work into planning what is going to happen and planning 
the sort of ways in which taey are going to be looking so ihat you have 
got the resc'jrces available. That is your job, your job is a supply job, a 
resource person job and a giiidcr with some of these things. But you are 
not necessarily the driving force — ‘today we shall do this, tomonow we 
shall do this and if you didn’t pick it up f am sorry but . . . here is a 
homework sheet, try and work it out.’ The planning lues to be there in the 
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beginning, I have got to kno'.v where we are going. Really it is more 
resource gathering, the planning you have got to think through. The whole 
planning prcK^ess is different. (14/15/91) 

The teachers may have felt that they did not know exactly what they v/eie 
going to be doing in the lesson and that they did not know the direction the lesson 

might take; for example; 

But you can sec in the more traditional lessons — there is quite a detailed 
sequence of what 1 am doing, whereas with the fourth forms ah I do is list 
them (the learning goals). Because you really don't know where the lesson 
is going. .Mthough I am finding that doing the concept map at the back 
has given me a sense of structure 1 think it is giving the kids a sense of 
structure too, they sort of knov/ the areas that they have looked at and 
where there are gaps. (7A2/91) 



In summary, planning was viewed as an activity which the teachers did. But 
t'neir view of planning had been reconceptualizcd. Previously, their vmw of p an- 
ning was based on planning a sequence for the teaching of the ideas; for example, 
teaching about producers, then consumers, then decomposers. They, therefore, <. w 
beforehand what activities would be in each lesson and the dirc>.tion o t e ^•‘tson. 
Now their planning was done both before and during a lesson as they needed to 
obtain information from the students as part of their planning. They planned acov- 
it-es to find out what the students were thinking and they planned to respond to and 
interact with, the students' thinking. As they found out about the students thinking 
they were able to think of activities to aid the students’ conceptual developmen ^ 
Thev planned to manage the learning as well as the behaviour. They also planned 
to provide structure, attend to groupings, lacilitate discussion, and to help indi- 
vidual students. Furthermore, they planned for the .students to cover the cumculum. 

The teachers mentioned the need to continue to give some structure to the 
lessons to attend to such concerns as sequencing, pacing and time management. 
Although this aspect of teaching is not specific to teaching approacnes based on a 
constructivist view of learning, teachers felt they still needed to uo this to support 
students’ learning, particularly when the changes in their teaching required changes 
,n the students’ learning activities. When to end a mpic and move on to another 
area in the syllabus, was a concern for some teachers, as was setting time limits and 

maintaining a variety of learning activities, 

Being sensitive to student groupings was seen as another aspect of the role 
teacher as manager. The teachers mentioned in interview (in response to an in er- 
view question) that they considered student groups in the classroom; for example. 

What ways has my teaching in fne classroom changed. I now have my 
class set out like this, 1 have it in groups. Whereas before when I host got 
into teaching it was always in big lots like horseshoe .shapes and them 
sitting along benches, so that has changed, I still do that at the beginning 
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f>f the year just as a settling down tiling right at the beginning but when 
wc get ;nto real teaching and learning then I find this a better way to 
organize the structure of my room. (14/15/91) 

Groupings were made to take into account increasing student involvement, the 
learning activities themselves, size, prior experiences, group skills, and gender 
concerns. Other aspects ot the role of the teacher of managing mentioned by 
the teachers were the facilitation of classroom discussion, and helping individual 
students. 



Teacher r's Learner 



Another new role mentioned by the t. achers that helped them feel ‘better’ was that 
of teacher as learner. Many of the teachers said that they were leaniing alongside 
the students in the classroom at times; for example* 

They bnng things to you. That is the thing that, I think, is a real plus and 
I stil! think it is worth saying again. They begin to sec you as a person who 
is interested in learning as well as a teacher and so they will bnng you 
things that they have seen and heard and tell you things they have seen and 
heard. Where, if you are just a teacher, they tend to assume that you know 
that already and you miss a lot. It is actually supporting if someone says 
I read this in the Listener ^ Miss, did you?' or ‘did you see that programme 
and it was about and Beyond 2000 is actually very good for the source 
of the.se things. And they actually feel that you are interested in learning 
that or you probably have seen it but just in case you might like to know. 
They feel they can safely provide you with some information. They don't 
feel that you will say ‘oh yes, I already knew that', that sort of thing. Or 
somehow they don’t assume any more that you do know everything. I had 
a long discussion w'ith .someone who has got different ethnic origins, from 
overseas, who says he feels he must be able to ansv/er every question 
before he could teach a subject. I thought — I would assume that you 
would need a good knowledge of the .subject, I don’t dispute that you have 
to be qualified, but I would .strongly di.spute that you have to be able to 
answer all the questions. And life i.s a lot more interesting if you don’t. 

If you do you cut yourself off from learning and that is a plus for all 
this — as a teacher you become a learner too and that is a huge plus for 
me. (8/16/91) 



To be learning from and with tlic students was important in that it indicated 
a new kind of relationship between the teachers and .students. This new kind of 
relationship contributed to the teachers feeling better about themselves as teachers; 
for example: 
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the role of the teacher was no longer standing up the front with all little 
minions down on the desks ... it (the new teaching approach) breaks down 
the barriers, it puts everybody on tlie same footing. (11/M2/91) 

1 am finding that my teaching is very exciting and 1 think that in those 
classes where 1 am actually using constructivi.sl teaching ’ 
a much, much better relationship between myself and the kids. (7/u/. ) 

Well it is far less teacher-directed, me at the front. There is a lot more of 
students getting on with tasks at their own pace and me going around as 
a roving trouble shooter. That has had lots of spin-off in the sense that on 
the whole 1 don’t have the behaviour problems and it has been interesting 
that in the last unit I did on reproduction, in part of that where I was up 
front and we were all going through the same task sheets, the same activ- 
ities, that is when I struck trouble with behaviour problems. (7A5/91) 



Well they expect things to work that way now and so if, tor some reason, 
that your life is getting really, really busy and you want to just kick back 
into textbooks and say ’okay read this today and answer questions seven, 
eight nine and four’, it doesn’t go down very well. They realize tnat hang 
on we are just marking time today’. But in some ways the relationship 
that you built up, you acmally build up a much better relationship with 
your class, with the people who are in your class. It is no longer jus^t a 
class, you know the individuals a heck of a lot better, and so even when 
that does happen they sort of understand that a bit better. (14A5/91) 



you arc relating to them on a ditferent level, 1 think that science unit 
on matter — when 1 was up the front of the science lab and I gave them 
directions and, 1 mean, 1 felt a bit strange and 1 didn’t really know what 
I was doing. But 1 just followed what was written down on paper. Whereas 
this . into a completely different role — side by side with them. Often 
the level of knowledge can be quite equal. You can be learning along with 
the children, so obviously your relationship or teaching roles are going to 
change a lot. (3A9/91) 



In discussing the relationships with their students, the teachers were indicating that 
they were still ’in control’ but the lessons tended to be less teacher-d^ominated 
In summary, a factor that helped teacher development tor the teachers was not 
iust getting information about the new teaching activities, but also 
m experience ’feeling better about myself as a teacher’, ‘being more ‘he ‘each r 
I would like to be like’ and ‘being a better teacher’. The reasons why the teachers 
tended to feel ’better about themselves’ included that the teachers; 



• found value in listening to the students rather than just talking at them, 

. knew their students better, were pleasantly surprised how much the 
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students knew about dirferent topics and that they now had a way to com- 
municate to the students that they valued what the students brought to 
the lesson. In many cases their respect for their students' knowledge had 
increased; 

• enjoyed being able to gain insights into what was happening for the slu- 
dents as they were learning: 

felt good about being able to develop a greater sense of trust that the 
students would learn something; 

• appreciated spending more time interacting with the students' ideas rather 
than interacting with them lor organizational or management reasons. The 
teachers reported less need lor behaviour management; 

enjoyed having fewer demands being made directly on them by the student*- 
as the students were thinking more for themselves and were less dependent 
on the teacher; 

• appreciated that the responsibility and enc-gy for keeping the lesson mov- 
ing did not rest solely with the teacher, as the students were taking more 
mitiative.s in the lessons. The teachers felt they had to spend les.s time and 
energy motivating the students to leam: 

• felt that the new teaching activities did not mean that they had to stop 
doing some activities which they felt to be central to their view of what it 
means to be a teacher. Tney still felt that there was a role for their teaching 
activities of giving some structure to the unit of work, explaining some 
.science, planning, covering the syllabus, attending to student groupin' in 
the lessons, facilitating class discussion, and assessment. They still felt that 
they had control over what was happening m the lessons and that they were 
doing those things required of them by the students, school, parents and the 
Gi)vernment; 

learnt alongside the students. Thc)- enjoyed being learners themselves ant 
they appreciated the lessening of the expectation that they had lo know ail 
the answers; and 

enjoyed the different lelationships with the studenis, Tlie teachers felt that 
they related and talked with the students in a different way. They felt the 
n^ w tea^..Iiing activities had enabled tliem to work more alongside of the 
students rather than from the front. They felt good because the students 
W'ere enjoying being in their lessons. 



Feeling better about myscH as a teacher* arose because the teachers had 
changed what they did in the classroom, esftecially the way they interacted with the 
students, and they had changed their ideas and feelings about what it meant to be 
teaching and to be a teacher. If the teachers had not made these changes, they 
would not have experienced what it felt like to be a ‘better’ teacher. If the new 
teaching activities had not helped the teachers to 'feel better about themselves as 
teachers', then the teacher developm.ent would not have continued. In changing 
their teaching, and accepting the changes, the teachers were reconceptualizing and 
reconstructing what it means to be a teacher of science. For example, for many 
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teachers, it now included finding o>'t what the students are thinking, responding to 
students’ ideas, valuing students’ own ideas, planning differently, and assessing for 
conceptual change. 

•Feeling better about myself as a teacher’ can be related to professional, per- 
sonal and social development. The teachers’ professional development can be seen 
in their learning about and using the new teaching activities that led to the teachers 
feeling better about themselves as teachers and in their changed conceptions and 
beliefs about teaching and the roles of the teacher. Social development can be 
evidenced in the reconstruction of what it means to be a teacher. For example, 
being in control in the classroom is a centra! facet of being a teacher. The new 
teaching activities did not diminish this role, although it was manifested in different 
ways and the notion of ’being in control’ was reconceptualized. Finding out what 
the students were thinking became an accepted part of 'being a teacher of science 
— the notion of ’being a teacher of science’ was reconceptualized by the individual 
teachers and reconstructed collectively by the group. The existing culture of teach- 
in« and what it means to be a teacher was well-known to the teachers, and against 
tfiFs ’oac’icground they had to evaluate the new teaching activities that they were 
trying out. Both their own conceptions and the socially constructed knowledge 
changed In addition, each of the teachers had to match their views of themselves 
as people with their views of what it means to be a teacher and the kind of teacher 
they would like to ’oe (Begg. 1994). This can be considered an aspect of personal 
development. 



‘Better Learning’ 

Anothc: factor that helped the teacher development (professional, personal and 
social development) was that the teachers felt there was ’better learning’ occummg 
in the lessons (Bell and Pearson. 1992, 1993b). When talking about the classroom 
feedback they had received on the new teaching activities from students, the 
teachers often talked about the ’better leajning’ that was oc'-urnng. 1 hat ‘better 
learning’ was occurring, was perceived by the teachers as a ason to continue to 
implement the findings of the previous Learning in Science Projects, despite t e 
difficulties with a nev/ teaching approach and with changing. The 'better learning 
was perceived us a pay-ott*, for cx ample . 

Because it makes us enjoy our job mu.h more. We see kids learning and 
enjoying their learning, then I can justify getting up in the morning. No 
matter what goes on in the staffroom, 1 can justify my being at school 
and enjoying my vocation T I sec kids learning and enjoying le.trning. 

(14/M2/91) 

The comments made by the teachers indicated that what they called ‘better lca.m 
mg’ included the establishment of better conditions tor learning and the achieve 
ment of better learning outcomes. 
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‘Better Learning’ Conditions 

The better learning conditions included increased enjoyment; social cooperation; 
ownership; student confidence; student motivation. 

Increased Enjoyment 

Initially, the teachers commented that there was more enjoyment of science and 
implied that better learning was occurring, for example: 

I equate a lot of learning with, if someone is enjoying it you seem 
to . . . delve into it more to get more enjoyment out of it. (4/16/90), 

Well I asked them, I said, ‘who enjoyed the torch unit?' • — or the light 
unit it was called, ‘who learned something?' (10/12/90) 

Enjoyment was seen to result from students researching their ov/n interests; 
for example: 

Well when ] had the animal research topic going and they were doing 
endangered species, every parent at the parent interviews mentioned that, 
every one of them without a doubt. I was really surprised and I think it 
was that the kids were really excited about it and they obviously talked 
about it at home. And so I think they can see their kids being enthusiastic 
about it and I think that is what they were keen on. (4/15/90) 

Well there was better learning, there w'us more enjoyment. You didn't 
have to battle with them to try and do things because they were respons- 
ible for what they decided to do ... so it was more beneficial for me to 
teach. You got much more feedback from the kids because they were 
allowed to discuss things and they were more actively encouraged to dis- 
cuss things. (17/11/90) 

Another teacher also described the enjoyment experienced by students who 
had been engaged in the learning activity: 

The satisfaction that you see from the kids when they have found out 
something, or uiscovcred something or made some connections that they 
hadn't previously thought about rather than you telling them and them 
discovering that for themselves. The kids coming up and just saying ‘I 
enjoyed that Ic.s.son' or ‘that activity was a neat thing', those sorts of 
things. (5/12/90) 

Later on in the programme, a teacher acknowledged that enjoyment docs not 
necessarily equate with belter learning: 
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In the junior school especially, if kids can enjoy their science, if they can 
walk out of a classroom at the end of a period and have enjoyed them- 
selves and when they line up for the next period, if they are keen to get 
in the classroom, then I think I am 80 per cent of the way there. I am 
winning. I am winning with those kids and if I can add some learning in 
there as we go along, which I guess that also is really important. It is no 
good just having a room where we have a lot of fun and muck around and 
nothing goes on in the brain . . . (14/14/91) 



Social Cooperation 

Increased cooperation was perceived between .students with the introduction of 
the new teaching activities, which teachers related to improved learning. In one 
situation, where experimental equipment had to be shared, the teacher notea. 

The groups really worked logethet although tliey were doing different 
things to make sure the other group wasn't impeded by their space . . . 

I didn’t expect that would happ<.-n. If you were to ask me I would say 
that it would have happened the other way. People in such a hurry to get 
their experiment done, they became aggressive to someone in their space. 
(4/15/90) 

Other teachers saw the advantages of interaction within the groupings: 



They were all helping each other. They were working in groups and there 
was a lot of talk. (18/11/90) 

The kids all being involved, the kids working together in little groups 
sharing little bits of information. (5A2/90) 

Another teacher clearly staled the advantage of the new teaching activities: 

It is a great socializer, it really is a great socializer for making them realise 
that everyone has got something to contribute. It also makes them respect 
other people more^and realize that the scats of learning don’t belong just 
in certain heads in the room. (8/12/90) 



Ownership 

The teachers saw that when students were engaged in the learning activities, own- 
ership of work was enhanced. A relationship between ownership and improved 
learning was suggested in the comments of teachers; foi example: 

I know that children learn better and are more interested if it is something 
that they are interested in. Kids write better when it is their choice, most 
kids write better when it is their choice. (.1/14/90) 



Teacher Development 

One teacher found during a teaching unit: 

That they were keen and another indicator would be the fact that people 
who didn’t normally carry out experiments or if they do they just muck 
around and fool about . , . were actually doing something useful. So some 
of the kids who don’t noimally do anything at science, or get very little 
out of it were actually becoming involved because they were able to choose 
their own thing and they saw it as their problem . . . And in fact one of the 
girls said that she enjoyed this type of approach because she is able to find 
out things for herself, the things she wanted to do. (9/12/90) 

Other teachers commented on the students’ increased ownership of the work 
and the increased responsibility for their own learning; for example: 

... it is a classroom change. They don’t come in with a ‘how can we get 
out of doing any work?’ which they used to see videos as. That is common 
in children when you say ‘today we are going to have a video’. ‘Oh cool, 
we are not going to do any work’ . . . They are not really interested. They 
see TV at home. If it was a good video, an interesting video about what 
they had been doing. If I said ‘now that we have done this much of stuff 
on wheelchairs and disabled wc will have a look at a video and see some 
people in wheelchairs’, then they are very focused. That is fine. But if you 
just say T am going to show you a video now because it is the end of term, 
something to relax and watch’, they are not particularly interested. They 
would rather be doing what they are supposed to be doing, but not what 
I think they are supposed to be doing, what they think they have got 
involved in. They would rather just keep doing it. And I am relaxed, it is 
amazing. (8/16/91) 

I noticed when I was doing — the sixth formers w'anted to do some chalk 
and talk work after they had done two units of this interactively and I third; 
they really wanted basically a rest. I noticed the deterioration or the non- 
involvement and the non-participation of kids in the class when wc drifted 
back into that way because they didn’t own it. (5/14/91) 

Student Confidence 

The teachers stated that using the new teaching activities resulted in the students 
gaining increa.sed confidence in themse)%cs and implied a link with increased learn- 
ing; for example: 

And I have seen quiet kids respond to this whole change in emphasis, to 
the taking responsibility for their own learning and I can think of one 
really good example where (being asked to defend their theories on what 
makes the light bulb glow) one girl who at that point had hardly said 
boo all year, stood up, not physically, she was on her own against the rest 
of the class. I can only explain it . . . she was tciking charge of her own 
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thing, ‘this is what I think and this is why’ ... It gave her *e courage 
to be able to stand up and say 'I disagree with 90 per cent of the class . 
(13/11/90) 

There is one lad that I am thinking of in particular that has never given 
any real interest to science . . . and he got really fired up about this . . . His 
past term exam mark was about 30 something ... he has just got so much 
more interested in science and got 55 in the last exam and he is one ot the 
real successes that I am sure is purely because we had that bit of tirne 
when he suddenly saw the relevance of what he was doing and was able 
to think for himself. (17A1/90) 

Explanations for these changes were given as personal growth: 

It is self-esteem, I think, with the kids. It builds their self-esteem im- 
n.cnsely. Some of the kids that just had no confidence have just got so 
much confidence in themselves now . . . The ones I noticed were my fifth- 
formers. The ones that have done nothing all year and have been a pain, 
actually work and actually went away quite confident that they were going 
to sit the exam this time instead of wagging it like they did last time. They 
actually knew they knew something. (12A1/90) 



Motivation 

Teaching based on a constructivist view of learning was also seen as improving 
student motivation generally and, therefore, learning; for example: 

Well they see more purpo.se in it. When they own that question that they 
want an answer for they are as keen as mustard to do it. (10/12/90) 

The teachers also commented; for example: 

I think the big difference is perhaps the motivation where because they are 
actually finding out and finding answers for themselves, there is maybe an 
increase in motivation and that would therefore aid learning. (1/15/90) 

I think we are breaking through some unseen barrier for learning. I can’t 
really explain what it is but I think we refer to it as the blinds going up. 
or their eyes sparkling instead of glazing over, but there is some blockage 
there to learning that this somehow gets past. (1 1/M2/91) 



l^arnm^ Outcomes 

Increa,sed enjoyment, social cooperation, ownership, confidence and motwalmn 
were aspects of the students' learning considered initially by the teachers as tec - 
back that the new teaching approach was of value. They are conditions lor learning 
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consistent with the model of learning developed by the Learning in Science Projects 
(Osborne and Wittrock, 1985). In terms of learning outcomes, many teachers indi- 
cated that the strength of the new teaching activities was in the development of 
students learning skills; conceptual development; and in improved results on tests 
and examinations. 



Learninii Skillx 

The teachers commented that the students were learning skills such as asking 
questions, discussion skills, writing skills and metacognition. Asking questions was 

seen by some teachers as a better learning outcome of the new teaching activities; 
for example: 



I think they are asking better things. They will go straight, direct. What 
things they want to know about has been a surprise. You kind of have a 
closed vision of what you want to know and what you think children want 
to know and you get quite a surprise at what they want to know about 
something that you felt was quite obvious to them. (15/11/90) 

1 he teatiiers noticed that the students were generally di.scussing the topic 
more and exchanging ideas; for example; 

Well the first thing w-as — the animated discussion that was taking place 
during the whole as.sembly and reassembling process (of irons) which was 
on task. They weren t talking about the movies or anything like that, they 
were actually on task with it because it w'as a very good foeu.sing thing. 
When they got to a new bit, they would be talking and thinking, now what 
was this for. and so on. (22/11/90) 



Writing skills were another example of learning skill outcomes enhanced by 
the new teaching activities, as was metacognition about learning; for example: 

The sixth-lormers have got an exam in a couple of weeks time and (A), 
one of the things she was saying to me was 'how do you actually learn for 
exams?' and we talked about some study techniques and she said ‘you 
know, it is really interesting, the work that we did on our own. that inter- 
active material’ she said ‘I am having no trouble at all with that’. .She said 
•it is there, I understand it, it makes sen.se to me. I can retain it’ but .she 
said when I look at some of the work that we did prior to that or some 
of the other things that we have done and’ .she .said ‘it is really hard to 
learn that’. ‘ o there is tho.se sorts of comments. (5/I4/9I ) 



Dewlopment aj the Students' Concepts and Ideas 

The teachers commented on what they thought the learning gams had been in terms 
ol conceptual development; for example: 
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During the course I saw evidence of their changing views. We went to ‘he 
library and they had to research different answers and it was interesting .o 
see th ‘ when they had tirst had their preconceived idea that they wrote 
down jind they went to the library and actually found it wasn’t the actual 
answer, they did change their perception. (20/11/90) 

The teachers also reported that the students were beiter able to transfer and use 
the new ideas being learnt; for example: 

When students take something that you are talking about, come back and 
tell you about something in their own environment which ties into that, 
there has got to be learning going on. That is one way of telling, when 
they actually are approaching you on an informal basis and tying in what 
you are talking about in the classroom with what is in their life, then they 
have made a link between what you are talking about here and really you 
are separating out the intricacies of what you are talking about in the 
classroom, you get down to the nuts and bolts of things, normally. And so 
if they are getting some of the nuts and bolts and they are actually tying 
in their environment things that are going on, that is good. Sir I get an 
electric shuck when I touch the electric fence’ and so we can talk about 
electricity is and things like that and 'well why do you get a shock and 
why do vou get a bigger shock when you have got wet feet or wet gum- 
boots or if you are wearing dry gumboots why don’t you get a shock’ and 
they ask you those things. Learning is going on there. (14/14/91) 

Also reported was the increased retention of new' ideas, for example. 

They keep things in their minds longer in terms of — you could be fin- 
ished a unit and maybe three four weeks later they find something that 
is relevant and so they mention it again ... So that is not necessarily more 
learning, it is not necessarily they know more about electricity but it is 
more that the things stay in the front of their mind. It seems to be more 
useful. Does that make sense']^ (8/13/91) 



Aiiainmcnt in School or National Examinations 

Some of the teachers mentioned the students* increased achievement in school and 
national c.xaminations as evidence of learning outcomes, lor example. 

When 1 gave them their tests back and 1 said ‘how' did you tcel about that 
there was a comment from at least half a dozen that said they had never 
scored so well in science and they were really pleased. (7/12/91) 

1 must admit I was really happy with my fifth form. When I just had last 
year’s lot that 1 kept dabbling with and thinking ‘well. I will try this and 
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see if I can squeeze this around the exam paper'. And then we get that 
curly exam paper at the end of the year and my kids did pretty well. With 
C2 material, we were getting Bis and B2s at the end of the year and I was 
really happy with what they had achieved. I was actually quite stunned 
with some of them. They coped better with the strangeness of the paper. 
(12/M2/91) 

In summary, when talking about the classroom feedback they had received on 
the new teaching activities from students, the teachers spoke of ‘better learning'. 
That ‘better learning’ was occurring was perceived by the teachers as a reason to 
keep on using the new activities in the classroom. The teachers were comparing 
their perception of the learning occurring as a result of the new teaching with that 
obtained by the former teaching. The ‘better learning’ was seen as a pay-off to 
keep on developing their teaching. Initially, the comments about ‘better learning’ 
included those related to better learning conditions (enjoyment, social cooperation, 
ownership, student confidence, motivation), while later on the comments were more 
about those related to better learning outcomes (learning skills, conceptual devel- 
opment and results in tests and examinations) and indicators of learning. 

It would appear that teachers tended to focus more on feedback about learning 
conditions than learning outcomes in the classroom. This is not surprising given the 
demands of managing the behaviour and learning of over thirty students, and teach- 
ers expressed concerns about assessment when using the teaching approaches based 
on a constructivist view of learning. The teachers had expressed a need for assistance 
in assessing conceptual change, particularly in the secondary school, where formative 
assessment is interfaced with summative assessment for national awards (Bell, 
Pearson and Kirkwood, 1991). 

There is, however, a danger that in attending primarily to learning conditions, 
teachers equate the better learning conditions with better learning outcomes. Hewson 
and Hewson (1988) argued that many teachers believe that a causal link exists 
between teaching and learning activities and learning outcomes. That is, if the 
students have carried out a learning activity, for example, a ‘stick and paste’ activ- 
ity or ‘filling in the blank’ activity, then learning will have occurred. They claim 
that this belief arises from confusion between leaming-as-task (learning activities 
cind actions) and learning-as-achievement (a result, an outcome, identified by the 
learner achieving some end state). Marks (1989) suggested that, as the principles 
of learning play an important part in pre-service teacher education, teachers may 
tacitly apply these principles and, because they are encouraging motivation, partici- 
pation and satisfaction, assume that learning outcomes will follow. While this may 
be so, there is no indication that conceptual change will occur unless teaching and 
learning activities plan this as an outcome. Cole (1988) in her review of teacher 
thinking, noted the implicit theories, attitudes and beliefs that teachers hold. She 
regarded teacher practice as an expression of various forms of teacher ‘knowing’ 
and describes this as ‘complex, dynamic and personally construed activity’ (p. 26). 
Her research focuses on the way teachers read ‘situational cues’; coming from the 
students — their behaviour, responses, progress and attitudes — or from other 
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'Feeling Better about Myself as a Teacher' and 'Better Learning 

of the environment — interruptions, classroom noise level, the time of 
day, and the weather, or from the teachers’ own estimations or feelings about the 
situation. This professional knowledge about learning activities may not be linked 
with learning outcomes. 

In a quantitative study on interactive decision-making by science teachers, 
Butchsh (1990) observed that very few decisions that were made in the classroom 
were related to learning outcomes. The vast majority of decisions related to keeping 
the students engaged in learning activities, keeping up the pace ot the lesson and 
creating a supportive atmosphere by rewarding effort and giving personal encour- 
agement. Recent re.search by Nuthall and Alton-Lee ( 1990) indicated that the beha- 
viours that are observed in the classrooms by teachers are only indirectly related 
to leiirning in students. What teachers observe and comment on are just ‘signs and 
symptoms' of learning processes in action. As they note ‘some [of the signs and 
symptoms) are subtle and fleeting, like smiles and chewing a pencil top, others 
are more obvious and substantial, like writing, reading and arguing with a peer' 
(p. 566). Wheatley (1991) .suggested that in many classrooms learning is not the 
goal, time on task is. Marshall (1988) asserted that many teachers' actions in the 
clas.sroom arc based on the metaphor of classrooms as ‘workplaces' not ‘learning- 
places’. Consequently, effective learning is .seen as occurring when students are 
working enthusiastically and purposefully, w-hen they are engaged in the task. 
When the metaphor of the ‘classroom as a workplace’ is u.sed as a basis for 
teachers' actions, then the constructivist view of learning as conceptual change 
is inappropriate and overlooked. 

In summary, the above data and discussion on ‘feeling better about myself as 
a teacher’ and ‘better learning' illustrate the notion that teacher development can 
be viewed as professional, personal and social development and that these aspects 
are interwoven. The main reason why teachers engage in teacher development is 
to be able to do a better job — to be a better teacher and to get better learning by 
their students. The feedback that the teachers received from the students that the 
learning was ‘better’, and that they felt better about themselves as teachers, kept 
them changing despite the uncomfortableness of changing. They were using new 
teaching and learning activities in the classroom; reconceptualizing their own idea.s 
about teaching, being a teacher, learning and others aspects of science education; 
and reflecting on, and evaluating, the results of using the new teaching activities 
both in terms of their own views of themselves as teachers and the socially con- 
structed knowledge about what it means to be a teacher of science. 
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5 Feedback, Support and Reflection 



Three factors that the teachers repoiicd as helping their teacher development were 
leedback, support and reflection (Bell and Pearson, 1993c). In this chapter, the 
ways in which feedback, support and reflection contributed to teachers’ learning 
and the three aspects of teacher development — social, personal and professional 
— are di.scussed. 



Feedback 



The teachers in the research project commented that feedback was an important 
part of the teacher development process. As they tried out new teaching activities, 
they .sought and valued feedback as to their development or, as one teacher said, 
'How do I know if I am a LISP teacher?’ The responses they received as a result 
of changing their teaching, were largely positive and encouraged them to keep on 
changing. F'or example: 

. . . having done it and discovered that I felt comfortable with it, that it got 
re.sults that I hadn't been able to get in the old way is a powerful trigger 
to keep trying, to keep on slotting in those sort of techniques. And every 
time it is successful then it reinforces for you that it is a good way to go, 
(5/15/91) 

[The first part of the tran.script code indicates the teacher w'ho is quoted; 
the .second part indicates the interview (1), survey (S), programme session 
(P) or meeting! M) in which the comment was made; and the la.st part 
indicates the year.) 

Feedback is used here to mean the rcspon.ses obtained by the teachers to their 
existing and new ideas, feelings and actions from others. The feedback given and 
received on the teacher development programme helped in the professional, per- 
.sonal and social development aspects of teacher development. 

Feedback helped the teachers' professional development in tw'o ways. First, 
the feedback on their existing ideas and actions tended to help the teachers to 
clarify the problematic nature of .science education in their classrooms. Secondly, 
the feedback on ihe changes appeared to give teachers information about the extent 
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and nature of the changes and enabled them to compare the actual changes with the 
intended ones. For example: 

Well sometimes you don't know you have changed. 1 lakes someone else 
to come in and observe you to realize that you have changed quite a bit 
and there are lots of things that are happening- (3A 12/91) 

The responses of others were perceived as giving professional feedback on 
whether existing or new' teaching activities were 'working in the cU ssroom. Work- 
ing' meant working with respect to classroom management, students learning 
and the match with their own values about people and education. The responses 
gave suggestions to the teachers for modifications and further changes. 

The feedback was also viewed as helping personal development. Responses 
to their disclosure of feelings helped the teachers gain support and to know that 
they were not alone in undertaking the change. This feedback helped the teachers 
develop in a personal way to manage the change process and to increase their 
self-esteem, confidence, and sense of competence. For some, the feedback gave 
confirmation and permission to use ideas and actions that they felt to be alternat- 
ives to mainstream ones. Others fell that the feedback communicated that others 
respected and valued their ideas, feelings and actions. That the responses from 
others resulted in the teachers feeling better about themselves as teachers, was 
feedback to keep on trying new activities in the classroom. For example, one 
teacher felt the feedback gave her confidence in her own ideas: 

(The feedback gave me) confidence definitely. 1 look back on what 1 was 
like and, believe it or not, 1 had no conversation at all when I came back 
teaching, 1 used to dodge social events because I had no conveisation. It 
is h;ud to think of at the moment, isn't it, 1 can usually find something to 
say. But it does encourage you to have more confidence in what you say, 
your opinion is just as good as everybody else's and this is what this 
approach does bring out for the kids as well as the teacher, that people can 
be wrong, people don t have to be right all the time and what they say 
needs to be thought about, needs to be considered. So that is important in 
this way of thinking. { 1 1/14/91 ) 

The feedback also contributed to the social development as part of teachei 
development as it communicated to the teachers something of the socially con- 
structed knowledge of teaching. The responses of others were seen as feedback on 
the acceptability of changes they had made in the classroom, on the way they con- 
ceptualized teaching and learning, and on their competence as teachers. The teachers 
found it helpful to know how others perceived their teaching (both theoretical ideas 
and actions) and themselves as teachers. The teachers were also renegotiating and 
reconstnicting amongst themselves what it means to be a teacher of science and the 
feedback gave them an indication of the acceptability of anything new. Hence, giv- 
ing and receiving feedback was an aspect of the social development of the teachers. 



i . I 



O 



Teacher Development 

Receiving feedback was dependent on others responding to what the teachers 
did or thought. When others were encouraged or given the opportunity to respond, 
as they were by working in collaborative and interactive ways on the programme, 
the teachers received feedback that helped them develop. The teachers felt they got 
feedback on their changes from the other teachers on the programme, which they 
valued as feedback from others who were going through similar experiences; for 
example: 

What else did I need to change? Feedback of people who are doing the 
same things, who are going through the same experience, talking to them, 
mutual feedback, we understood each other, we knew the stresses involved 
and it was over a long period of time where you could work through things 
and I ceded time to set out some new scheme of work, set out something 
I wanted to trial for myself, have time to do that at my own pace and then 
have time to reflect and talk to others about it. And get that feedback, yes, 
that positive feedback that comes when other people are doing the same 
sort of thing. I didn’t get a particular lot of feedback in my own school 
here. I think that would have helped, but in some ways maybe it was okay 
because I didn’t particularly mind going cold turkey on it w'itliout feed- 
back here. In some ways it was probably good because I was doing it on 
my own in isolation, more or less, and so people didn’t really bother me 
too much and they didn t ask those questions — how is it going today, 
absolutely awful. (14/15/91) 

They also got feedback indirectly from the group’s collated respon.ses to inter- 
views, surveys or post-box activities run as workshop activities. The feedback here 
was the extent to which their thinking matched or did not match that of others in 
the group. The shared understandings about teaching science were used as tem- 
plates by the teachers to evaluate themselves and the changes they made. 

However, other teachers on the programme were not the only people who gave 
feedback. The teachers commented ^‘.at they received feedback from the students. 
The teachers indicated that feedback on whether the changes in their teaching 
activities were ‘working or not’ came mainly from the .students. In fact, student 
feedback was the main source of feedback and for some teachers the only source 
of feedback outside of the group; for example: 



... I get heaps of feedback from the kids, heaps of feedback (hat this is 
the way that they like to do it, *’iis is the way that they like to learn, that 
they feel comfortable, that they feel that they arc achieving something 
(8/16/91) 

Other teachers in the school gave feedback to the teachers; for example: 



94 



Other staff making comments from something kids have said. That is 
really nice when you have someone else .say ‘.so and so came and told me 
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about what they were doing, and they were trying to tell me because I 
know nothing about it’. That is really nice especially when the teacher 
knows nothing about science and they were getting quite interested about 
what they were being told. (12/15/91) 

Feedback also received from student teachers; for example: 

(And the) student from teachers college, has commented on my questioning, 
the open-ended sort of questioning. The way the children become more 
involved. He said ‘you do a lot of talking and a lot of discussion where 
the kids are’. Like you get, as if it is part and parcel of your teaching and 
you don’t really consciously think about what you are doing and it takes 
somebody to make you think ‘oh yes, I am going in the right direction, what 
I am doing' but sometimes I don’t know whether I really have changed 
that much. I don’t consciously think about it. (3/112/91) 

Parents were another group of people who gave feedback; tor example; 

The general comments — there was a third and two fourth forms 
talking about the fourth forms — the comments I got were things like ‘oh 
my daughter really likes science now. What class are you going to be 
teaching in the lifth lorm (as) she wants to make sure she gets into your 
class?’ which really blows you away as a teacher a bit. You think that they 
would have ‘had enough please, and we want to change’, but that sort of 
comment — and ‘yes my son isn't really enjoying school at the moment 
except for science, he is really enjoying what he is doing in science , or 
'enjoys you as a teacher', or ‘he just enjoys science, being turned on to 
science'. And without a lie, there were at least four different parents, that 
is parents of different kids, who gave comments of that type. ‘My child 
is really enjoying science' and at least two, if not three ol them, were 
girls who for the first time were switching on to really enjoying science. 
(14/14/91) 

Feedback was given by others to the teachers and was important in influencing 
the development of the leachers. In summary, giving and receiving feedback fos- 
tered all aspects of teacher development — professional, personal and social. 



Support 



Support was also perceived as important for professional, personal and social 
development. Support is variously defined in the Oxford dictionary as keep from 
sinking or failing; enable to la.st out, keep from failing, give strength to, encourage; 
lend assistance; assist by one's presence .... Weissglass (1994) de.scribed it in this 
way: 
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Support means different things to different people: respect, encourage- 
ment, good instructional materials, time to reflect and plan, opportunity 
to leant, changes in policy, time to shi\xe information, opportunity to be 
listened to about one's problems, goals and dreams. . . . One form of 
support — the opportunity to be listened to and to release emotions — 
is often neglected . . . People are able to change unproductive practices 
when they are listened to as they talk about their actions and how their 
previous experiences are influencing their current practices . . . The change 
process is accelerated when it is safe to release emotions . . . The only 
way that there will be enough attention to fuel the change process is if 
people develop the ability and the commitment to regularly take the time 
to pay attention to each other. (Weissglass. 1994, p. 226) 

McCarty (1993) suggested that the support that is needed for professional 
growth includes helping teachers feel: 

• Safe. Nobexiy who feels personally, socially, or professionally threatened, 
that is — fearful of the consequences of acts — will make changes in what 
they believe or do. The provision of support must, then, be conducted so 
that each teacher feels free of fear. 

• Recognized as a valued individual. People are willing to change when they 
feel valued. Thus the provision of support must recognize and value the 
contribution of each individual to any corporate activity. 

• Connected to others. Inclusion and affiliation give an individual a 
sense of safety and being valued. Thus teacher development activities ju*e 
most effective when a sense of mutual support and corporate activity 
is nourished. 

• A sense of power over their own ideas and actions. The converse, power- 
lessness, stultifies initiative and reduces the likelihood of sustained change. 
Teacher development activities must, therefore, explicitly seek to empower 
individuals in respect of ideas and actions. 

• That their professional lives and judgments are meaningful. A sense of 
futility is a massive inhibition to change. Teacher development activities 
must enable teachers to generate a sense of meaning and significance in 
respect of their professional values, judgments, iuid actions. 

• A willingness to take risks. Change implies the possibility of both success 
and failure. Teacher-development activities must therefore offer individuals 
scope to experiment, such that success is possible and can be identified, 
and they are aware of what protection is provided against the consequences 
of failure. 

• That models and mentors are available. Change seems more achievable if 
an individual has access to both a model, a person who has made the 
change aspired to and who exemplifies what change entails, and mentors, 
peers who will provide collegial support in .seeking personal change. 

• That counselling support is available. A counsellor, an individual who can 
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help another identify and address problems, would be helpful to a teacher 
seeking to make some substantive change, particularly one that addressed 
a core construct. 

• A sense of fun. Change does seem more easy to make if it can be viewed 
through, and analysed with a sense of humour and with fun. 

S”pport and feedback are related but not all feedback is supportive and not all 
support comes from feedback. Moreover, support for change and growth needs to 
be distinguished from support for no growth. Some teachers might seek support for 
their stance of not engaging with change from like-minded colleagues and the talk 
may be about ‘the latest bandwagon', or that they had ‘tried this in the 1960s and 
it didn’t work’. Innovative teachers and teachers wanting to change their classroom 
practice need the support of others who value what they are doing. Without sup- 
port, teacher development is less likely to occur. In this sense, support involves 
others — it is a social phenomenon. 

The teachers indicated that they valued support for personal, professional and 
social development. Comments they made suggested that they appreciated the 
personal support received during the programme to deal with the negative feelings 
associated with change and with doing something different to what others did (or 
wanted them to do). This personal support was important to maintain self-conhdencc 
and a sense of self-worth, as the new activities in the classroom may not always 
w'ork the first time. It included support for accepting criticism, disclosing feelings, 
acceptance of beliefs and feelings, confirmation that they were not alone or unique 
in their personal experience, validation of procedures follow'ed and outcomes 
achieved, and encouragement and confidence to innovate. 

Personal support was perceived by the teachers as helpful in dealing with 
criticism. One teacher felt that attending the programme had helped her feel more 
confident after her confidence had been eroded by the criticism of a parent: 

1 was not confident, when 1 went to that course last year. I was not teiribly 
confident because in my third year back, in my .second year of teaching 
seventh-form chemistry, I had a particularly belligerent parent . . . and that 
completely destroyed my confidence. Every time I would say something 
1 would get half way through a sentence and think ‘oh my God, is that 
right?' because you had that sort of hostile presence there. You only need 
one experience like that and boy you are very careful what you say. You 
don’t try anything new' in case you fall in. So 1 think you have to have 
confidence in yourself and your own teaching before you try something 
new, a new technique. (11A3/91) 

Many of the teachers felt supported when they could disclose and share their 
feelings about changing; for example: 

What I thought about last night — 1 think 1 expressed one of my 
thoughts during the session when we had the sharing lime about feeling 
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more comfortable in a non-threatening situation and relating it to students. 

1 thought it was quite a relevant point when lA] was talking about how he 
is very up-front in his teaching and he is right up there. I shared with the 
group about how I felt quite threatened about the whole course and being 
with those sorts of people but the way it has been handled and the situ- 
ation, it is a lot more comfortable way to leain and I w'ondcr w^hethor we 
should do more of this in teaching. (3/15/90) 

It was important that the teachers’ feelings were accepted and not pooh-poohed 
or dismissed; for example: 

. lave spoken to [B] but then she just doesn't have any perception of what 
I am trying to get at, at all ... I am a bit loathe to expose things that I 
think are important to people who don’t ... I am a bit more sensitive that 
it is falling on really unfriendly ears at times. (16/15/91) 

Having someone accept ih^n this was the way the teachers felt or believed was 
validating to them as people. Acceptance here did not necessarily mean agreement 
but acknowledgment that this is the way the teacher thought or lelt. Acceptance 
was often conveyed w'hen teachers were asked for their opinion or advice; for 
example: 

(What sort of things did they do to support you?) I suppose Just by asking 
my opinion about things. (7/15/91) 

Another form of support was in others giving confirmation that the teacher 
was not alone or unique in her or his personal experiences. For example: 

It is the sort of self-esteem thing that you were able to talk with people 
about what you had done, talk about the things that had worked and the 
things that hadn’t worked and to know that you weren’t the only one 
who had difficulties. There w'ere other people who didn’t always tind that 
everything that they did worked. (5/15/91) 

Validation of action taken and outcomes achieved was seen as giving support; 
for c.xamplc: 

But that was supporting because they (the other subject teachers of a class) 
asked me why I was having fewer problems (with the class). And any time 
that someone actually acknowledged that you are doing it riglit, or doing 
.something that is working is support. They don’t necessarily have to say 
’oh what 'oicnce arc you teaching’ or 'are you an interactive teacher’ or 
any words or jargon. It is just acknowledgment that something is going on 
for you. (8/16/91 ) 
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Similarly, support gave encouragement and confidence to innovate; for example. 

Those discussion times were really important to me because it helps keep 
you interested in what you are doing, You think ‘oh well, maybe it wasn’t 
a bad idea, okay well I will keep going at this', if I might have felt a bit 
lost thinking 'I would just like to throw this bit away’. So that was really 
important, it gave you the inspiration and the impetus to keep going. If 
you were a person who is quite h'.ippy about trying change and not feeling 
threatened by it, that keeps you going and I think with people who don t 
feel comfortable like that, they feel quite threatened and 1 think they 
would get a lot of benefit out of that sort of .support, (12/15/91) 

From the comments made by the teachers, the researchers felt that teachers 
tended not to receive this personal support to any large extent in the sehool setting. 
Some of the teachers commented to us informally that they would not seek support 
through disclosure of feelings from the head of department or one of the manage- 
ment team as the di.sclosurc could be taken as a sign of weakness, rather than as 
a natural consequence of undergoing ehange. If the teachers did receive this kind 
of support, it was from a family member, a colleague who was also a close friend, 
or from others on the programme going through the same experience. School-based 
teacher development needs to consider ways to provide support by middle man- 
agement and in ways distinct from staff appraisal. 

Support for professional development was sought by the teachers. While the 
support of friends and partners was also valued, the support from other professionals 
in the same field was seen as important; for example: 

Well, 1 needed the ideas. The reason why 1 joined the course at the begin- 
ning was because I was dissatisfied with how 1 was teaching and there 
must be some new ideas that would get me out of the rut basieally. But 
the thing you need is the group support because the first time you try it 
the kids don’t know what you arc talking about and you are unsure yourself 
and it goes down like a lead balloon, 1 tel! you. And you think ‘oh’, so you 
have got to have that support to keep you going, to make you try again. 

The fact that we were coming back every week, I had to have something 
to talk about every week and therefore 1 thought ’well 1 will try again’. 
And so it was the incentive to keep going. Once you kept going and once 
you had a success then the success encouraged you to keep trying again, 
because you knew you could do it. But if it is something that you try and 
it doesn’t work and you haven’t got that support, then you are not likely 
to go back and try again. You are going to say ‘well 1 haven’t got time 
to stuff about, 1 am going to do it the old way and get it finished and that 
unit is over and what is the next unit’. We just haven’t got time. So the 
course going on week after week was essential because it kept you think- 
ing about that sort of approach. You go to a one week course or a one- 
day course. Yes. you might get tired with enthusiasm and you might go 
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back to school and try it once and if it doesn’t work you put that on the 
back burner and you [’o off iind do something else. (11/14/91) 

The support for change and innovation in teaching science did not come from all 
colleagues and these teachers sought support from like-minded teachers, 'teachers 
like me*. 

Professional support was perceived by the teachers as sharing professional 
knowledge — sharing leaching activities, solutions to problems and theoretical 
ideas. Sharing teaching activities was seen as supportive, for example; 

I have actually enjoyed the interaction and swapping of ideas. It gives you 
ideas as w'cll, Ever>'body has got a different way that they do things and 
different ideas and come up with things which perhaps you wouldn’t have 
done or thought of. (1/17/90) 

Support was also seen in sharing solutions to problems; for example: 

When things go well you get a lot of support and hip-hip-huiray type stuff 
Irom the group. You have got something to say and people are interested 
in what you arc talking about. But it something goes wrong you have got 
lots ot people to get ideas of how to fix it up from. I found that a real plus 
(11/M 1/90) 



Sharing primary and secondary' teaching expertise was perceived as support- 
ive; for example; 

Rcallv I guess for me the high point would be — what I got most from, 
was actually talking to other teachers and I think partly it may be because 
I am a first-year teacher and panly because it was also good to talk to the 
primary and intermediate school teachers who were teaching in a different 
style from v/hat I have to. But I got most of my ideas, and w'hat I learned, 
came from talking to them, hearing what they were trying out. (13/11/90) 



Support was also gained through sharing theoretical ideas and experiences. 
Some teachers commented on how' the programme had helped them to have a 
professional conversation with a colleague (usually someone else on the programme) 
as they had a common interest or experience; for example: 

Yes when w'c left, [A] and 1 went back together, and we had a good talk 
about it actually, about just w'hat technology is. (4/12/90) 

As the previous quotations suggest, the teachers found being able to talk w'ith 
other teachers about what they were doing and with other people, such as advisers, 
supportive of their changing: 
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1 really enjoy hearing what other people are doing and 1 like the interac- 
tion that has been going on and hearing about the problems or the joys that 
(others are) having. And 1 am not alone in these things, the ups and downs 
that I am having. It is good. (15/12/91) 

1 found the discussion quite essential really because it is you need a bit 
of raw courage to go out of the security of a textbook and go into some- 
thing that is totally unknown and the first time 1 tried I really didn t have 
a aood experience at all. But because of the encouragement of the group 
and you get various ideas from various people around the group, then you 
think well 1 will have another go. And I think coming back each week it 
made you think at least once a week about this new approach and about 
what was going on in the course. You had to have something to say. for 
a start. But it really gave you the support that you needed. 1 didn't have 
another teacher in my school that was on the course which was perhaps 
a disadvantage, looking back on it, and so 1 tended to use other people at 
our weekly sessions in that respect to give me confidence because I found 
it was really quite scary to leave your textbooks behind, to leave your 
dictatorship from the front behind, to risk having chaos in your classroom, 
to try something new. So 1 found the weekly sessions really quite good 
and the discu.ssions. (ll/Ml/90) 

One of the things — reflection we tend to do at the start ot each session 

is to reflect on what we have been thinking the week before and sharing 

ideas, although it is a little bit more on what we have been doing. 1 think 
that is quite a valuable little session that we usually have ten or twenty 
minutes belorehand. (1/18/90) 

Well I think one of the things 1 find good is when you have got other 
people to work with and you can prepare things as a team, as a group. 
Because quite different ideas come from different people. You sort ot look 
at things and. 1 suppose, you get a little bit tunnel vision in some ways. 

You see things in a particular way and then somebody else will turn 
around and look at something completely different and yet it is totally 
related. I think that is quite good. Also if you can work together as a team 
preparing materials, because with a lot ol these starter activities and things 
like that, there is probably going to be a lot of getting gear together and 
that sort of thing and if you can work together on it and perhaps prepare 
resource kits that go from one year to the next, that should end up saving 
a lot of work in the long run. That sort ol thing, I think, is really important. 
(1/16/90) 

Support for social dcvelopnu'nt as a part ot teacher development was also 
valued. Support for social development can be seen as support tor the social con 
stmetion of what it means to be a teacher of science and support for interacting 
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with others in collaborative and interactive ways to cnabf support to be given. 
For some teachers, working in this w'ay was initiated and established during the 
programme. Others were able to get support from existing relationships or col- 
leagueships. Receiving support did not happen in all situations. The programme 
modelled for the teachers new activities and ways of giving and receiving support. 
(These aie further discussed in Chapter 7.) 

The teachers commented that they received support from other teachers on the 
programmes; for example: 

I think the camaraderie of that big group was a strong factor in all (our) 
development. The sharing of ideas, the realization that others had the same 
sorts of problems and also the chance to look at a problem from a differc/u 
angle, to hear someone elsc’s point of view on a particular problem, some- 
one else's solution to a particular problem, (7/11/90) 

That has had its spin-oft in the sense of we have fomied good friendships. 

(A) and I have swapped a few' resources, but again the nature of — we arc 
both HODs, it is just trying to get together. We are just so busy, and there 
are a multitude of other bits and pieces that kept them away I am afraid. 

But we have good social professional contacts now and that has certainly 
strengthened that. And certainly we know\ in terms of scheme develop- 
ment and so on, that we are thinking along similar lines, I know that I 
could alw'ays say to (hei ), ‘have you got anything on a particular topic, 
what do you do in this area , for example (w'e) are collaborating with quiz 
projects, (7/15/91) 

Hou'cver, support was given to some teachers by a dose colleague or buddy 
in the school. Having two people from the one school on a regionally based 
programme, or the whole staff in the school-based programme, was felt to be 
beneficial; for example: 

Having someone in the same school w'ho knows w'hat you are on about, 
can understand your ideas and w'hat you are aiming at. Or if you arc not 
sure where you are going being able to talk about the idea and they say 
‘well how' about this, have you looked at it this way' , . , Nothing really 
formal. Like 1 always sit down at lunch time or after school or we get on 
the phone at night and sit for half an hour or an hour discussing this, that 
and the other. We are both running out of time at the moment with all the 
end-of-term things, with parents evening and careers evenings, organizing 
and that sort of thing. ( 12/14/91) 

Interest in what they were doing from others in the science department, was seen 
as supportive; for example: 

(A new' teacher) is really interested in whal I am doing and, again, she has 
come in and she is struggling to familiarize herself but she has actually 



!02 



i ' »;• 



BEST COPY AVAILABL 



Feedback, Support and Reflection 



stated that she has come to this school because she knew that I was 
associated with the learning in science stuff. She was interested to get in 
with all that. (7/15/91) 

Support from other staff in the school was mentioned; for example: 

(The principal) stood up and she said she had this certificate (ol involve- 
ment in the research project) to present and I thought ‘oh yes’ and I was 
sitting back there half cor ntose at morning tea time and she started talking 
on and I thought ‘oh my God’, But it was quite good really because people 
wanted to know what it was all about and were interested that you did 
something out of school. A lot of them simply wouldn’t dream of taking 
up anything out of school hours. (11/1,3/91) 

Another source of support mentioned was family; lor example; 

1 tell (my partner) he gets to hear it all , . . And he is quite good actually 
because he suggests other things as well that I don’t see in terms of things 

— not experiments to try but ways to deal with things putting a 

different perspective on something, that is really important. (16/15/91) 

My Mum is a primary teacher and a girlfriend is a primary teacher. Some- 
times I talk about things with them, say ’what would you do in primary 
schools with this idea or that idea?’ And they are more flexible thinkers 
than secondary teachers. And 1 have got lots of good ideas off them. 
(12/15/91) 



Students could also provide support; lor example: 

Apart from others in the group, and (buddy), the kids. And that is really 
neat when the kids support what you are doing and feel it is construct- 
ive. That made doing things easier because if the kids were going tf) 
turn around and say ’well we are not doing this, we just want our notes 
then that would make file pretty hard if you are not that sort ol person. 
(12/1.5/91) 



Support Irorn the school maruigcrncnt 



was felt to be valuable; lor example: 



With (the deputy principal) there has been a few discussions. Not a lot 
of discussions but she has been aware of what we have been doing and it 
fits in to what the school is about and encouraging the children to be 
responsible for their learning ... it was useful because we were doing 
earthquakes with the fourth formers when she came in and so she picked 
up on that and was quite intrigued with what the kids were doing. And 
then she came in and taught in the unit in the fifth-form science with the 



103 



ERIC 



Teacher Development 



kids. She was amazed at the very open way that the kids responded to 
questions and were free and giving of all .sorts of information to her which 
she was quite chuffed with. (5/15/91) 

Our assistant principal sent a student teacher to see me about how to teach 
interactive!)'. Quite good for the self-confidence at the end of a lone term 
(14/S3/91) 

One teacher found support from within, based on her confidence and belief in 
what she was doing: 

Last year I probably had a little bit of support from my colleagues at the 
Intermediate. But I haven’t really had any support this year. The only 
thing that supported me was my belief in what I am doing, that is a 
personal thing and the course, being able to talk about it at the course with 
the course members. I suppose a little bit at home, talking about the things 
that I have been doing at home. I ju.st think basically I didn’t have that 
much support ... It was basically myself and what I have learned that 
made me change and also perhaps being able to sound off at the course 
(V112/9I) ' ■ 

Opportunities tor the teachers on the teacher development programme to 
share and di.scuss what they were doing in the cla.s.sroom, the new teaching activit- 
ies they were using, the ‘better learning’ being obtained and the difficulties they 
were experiencing with the new activities enabled the teachers to give and receive 
support. Giving and receiving .support facilitated professional, personal and social 
development. 



Reflection 



Another factor that was seen as helping teacher development was reflection. The 
teachers used the word ‘reflection’ in a broad sen.se to refer to thinking about 
teaching practice and ideas (reflection-on-action), reflection-in-action, and reflec- 
tion as critical inquiry (Adler, 1990). The teachers commented that reflection had 
promoted their learning; for example: 

I think this sort of developmental thing has been really, really valuable and 
it has been really good to have your . . . input and ac-ually having to do 
this focusing in on and then a.sked to think about and having to identify 
m your mind what it is that has been going on. It is a very powerful thins 
to do. (5/15/91) ^ 

1 have looked at the way that I behave with management and control 
type things, but no I have never really looked at how I ask a question 
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or whether 1 am introducing somebody else's ideas and trying to focus 
on that. No, I have never done that and 1 have found that really u.setul. 
(16/14/91) 

They commented that reflection had helped their professional, persoital and 
social development. Reflection had helped their professional development, for m 
implementing the findings of the Leanting in Science Projects, teachers were being 
a.sked to change their ideas and beliefs about teaching, being a teacher, the role of 
the teacher, learning, the learner, the nature of knowledge, the nature of science and 
the science curriculum, and to change their activities and roles in the classroom. 
Beliefs and actions are inter-related, as one teacher acknowledged. 

(The programme) gave me the confidence really, and it also gave me the 
time to think about . . . Like before, you asked me what my views are on 
something — it is not until you actually start thinking about it that you 
have to crystallize those views into words. 1 guess that the way that you 
perceive something comes through in your actions. You might not have 
actually crystallized that into words but you still think it even though you 
haven't got the words to think it. And it comes through in the actions or 
the behaviour that vou do, in the way that you might approach things but 
now, at least I have thought about — well I haven't thought about all the 
things because it hasn’t come up yet, but I have thought about some of the 
things and 1 guess I have crystallized them in my mind and it makes it a 
lot easier to justify what 1 am doing. And in fact some of the things that 
1 have wanted to do. 1 now feel justified in doing because 1 have had the 
tinie — we were pretty busy in that course — but you would be surprised 
at what goes on in the old ticker when you are sitting there and you 
probably don't even realize it. (14A1/90) 

Changing ideas and beliefs may involve the clarification of existing ideas and 
beliefs, evaluation of and dissatisfaction with existing ideas and beliefs, construction 
and consideration of new ideas, acceptance of new ideas and modification of exist- 
ing ideas and beliefs. Reflection also involves this form of thinking and in connec- 
tion with classroom practice. Therefore, the process of reflection was promoted in 
the programme sessions as a way of helping teachers think about their clas.sroom 
activities and the beliefs associated with those actions. Most of the teachers indicated 
that the programme had helped them develop their ideas and beliefs about teaching. 
For example: 

Before I was probably pretty cynical about, say, teachers college and edu- 
cation generally speaking and new modem ideas about how you should 
teach and things like that, 1 was probably pretty wary or cynical of those. 
Which wasn't helped by the other teachers around the place, they would 
say ‘oh yes, all this modern education rubbish'. So I have really changed 
my tunc as far as those go and 1 can see that there is well 1 am certainly 
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able to see, in this particular, probably partly with assessment procedures 
and in-ser\’ice courses on assessment and also with the LISP (Learning 
in Science Project) course especially that there is quite a bit that you can 
do and also the TET (Teacher Effectiveness Training) business. I found 
that quite interesting as w’cll. So I began to realize that I would have to 
make up my own mind about them rather than listen to other people's 
opinions of them. I went to this with a pretty open mind, quite keen, and 
so I think that was a good way to go into it and I have gained a lot out 
of it. (9/12/90) 

Not only did this teacher reflect on new ideas presented to him. he accepted 
and ow'ncd some of those new ideas as well. During the programme, the teachers 
had reflected on and, to Vcirying degrees, modified their views on different aspects 
of science education. A full account of the topics the teachers reflected on can be 
found in Bell and Pearson (199.^0. Topics included teaching, learning, the curric- 
ulum, the aims of science education, the nature of science, assessment and gender 
issues. For example: 

I guess I see it as an unclr>uding, I guess ... in my mind. I had a perspect- 
ive on learning which v\as innate, but not very well expressed. In fact, 
when I went to teachers' college I had a w'hole lot of ideas of how education 
should happen given to me. And in some ways, over time and over prac- 
tice and over this course at looking at things, some of those have fallen 
away and what is me as a teacher has become more clarified. (14/14/91) 

The teachers also commented in a way to indicate that the programme had 
helped them reflect more on their teaching activities and that this reflection had 
been helpful in their professional development. However, many of the teachers 
indicated that they usually thought about what they did in the classroom. This 
thinking about practice was w'ith respect to whether ‘things were working or not'; 

Because I already did reflect . . . Just in the ongoing way — in the class 
I do my sort of two ticks or three ticks system or big X through, ‘don't 
repeat this' on my plan book. I sit, I just have my last year’s plan book 
sitting under this year’s one because I don’t have unit plans and I look at 
something and I go by the evaluation of that and what I remember from 
it to decide how I will do the unit this year. That is a reflection because 
the things have still stuck from last year when I did it, they will determine 
whether I do it or whether I modify it. (2/113/91 ) 

The reflection done by the teachers as part of the programme helped them to 
sec W'hat was happening in the classroom as problematic — that is, as requiring 
improvement: 

I guess it (the programme) has made me re-evaluate some of the things. 

It has caused a few problems and it is unsettling in some ways. But it is 
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good in that it perhaps makes you re-evaluate some of the things you are 
doing and perhaps look for new ways of trying to tackle things and do 
things. But some of the time you think ‘are you doing it right’ — it has 
put a lot of doubts about a number of things which you have done in the 
past . . . well this is what you arc going to leiim and go through and you 
do a . . . and at times you think ‘well is this what I should be doing or 
should I be going back to some of the old methods and going through and 
getting some of this material'. There is still those doubts and ambivalence 
about things at times. (1A12/91) 

The programme also helped the teachers to think about their teaching activities 
in relation to their views of teaching and learning, and other aspects of science 
education: 

Well I think the whole course has been influential. I mean obviously I 
wouldn't go back every week, (if it wasn't). I think I v/ould have dropped 
out. 1 used to feel tired but once I got there, there w'crc things that hap- 
pened that I really enjoyed and especially on the way home that helped me 
do it. So this year especially, just that bit on learning, what is learning and 
how do I know that my students were learning? That made me think and 
reflecting. Reflecting on what I have done and where my kids arc at. I 
probably haven't done a lot of that, I am always so busy and wondering 
about what is going to happen next and your planning. I don t think wc 
sit back and think about it at all. (3/111/91) 

The reflection also helped the teachers to pul new ideas into action: 

I had the framework and now 1 am just seeing how* they become classroom 
realities. (2/14/90) 

And to be honest, my ideas have changed. My ideas haven t changed, the 
idea that my ideas can be applied has changed. That is the big change. I 
always knew that they don't leiu'n as well if you do something for 
someone they do not remember it as well as if you let them do it them- 
selves. But I would still have said ‘well we haven't got time, the fifth-form 
science syllabus is so full I have to go through it this way and have to get 
the content across to them' so that is an excuse tor not trying to do it by 
anv other approach. I think probably I am now a lot more aware. (8/12/90) 

Reflection also promoted personal and social development. When the teachers 
were reflecting on what ideas they owned and having to give an account of those 
beliefs to other colleagues, the reflection was contributing to personal development. 
Reflection on, and evaluation of, new social constructions of what it means to be 
a teacher of science can also bn seen to be a part of personal and social develop- 
ment, The criteria used to determine whether a new teaching activity ‘works or 
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‘does not work’ in the classroom can be seen as socially constmcted and negoti- 
ated. For example, a new activity that results in an increased noise level in the 
classroom may be considered to be ‘working’ by some teachers but not by others. 
The former may interpret the noise as associated with talking for learning, whilst 
the latter may see it as indicating poor behaviour management. The culture of teach- 
ing is a powerful influence on determining the evaluations as a part of reflection. 

This evaluative thinking about classroom activities, undertaken with a view to 
improving the teaching and learning activities for next time, continued after the 
programme: 

Every time I do something and I sit back or as we go through I will think 
‘oh well this didn’t work’ and maybe I should write them down but I am 
not a person tor writing anything down. I am not very good at writing 
things down, but as I go through things I tend to look at it and think ‘next 
time I will try that instead of this’. (16/15/91) 

The programme tc some extent had changed the criteria used by the teachers 
to decide if somethmg was working or not. For example, as discussed in the 
previous chapter, by the end ot the programme the teachers tended to use better 
learning outcomes more than beUer learning conditions as indicators of learning. 
Hen^e, leflection was important in the personal and social development aspect of 
teacher development in t!ie construction ot new social knowledge about being 
a teacher of science and in the individual teacher accepting or rejecting the new 
knowledge. 

Comments were mactc by the teachers about factors that helped them reflect, 
including time and the opportunity to sit down and think; the timing of the programme 
in their professional life history; communicating their ideas orally and through writ- 
ing; and reading the articles given out on the programme. Tlie teachers valued the 
opportunity to reflect provided by clarifying iheir ideas when talking with ot’ners. 
For example; 

I think you do it (reflection) internally, you do it with yourself, but to 
actually verbalize the things, to actually talk them out with another per- 
son is a much more powerful reflective mechanism . . . Articulating your 
thought, because when you are thinking, sometimes you don’t actually set 
aside time to do it, it is done while you are running jiround doing other 
things and a thought nins through your mind. I don’t sit myself down in 
a quiet place and take ten minutes, which we should do of course, sit down 
and work it through in my mind. It is on the trot. So actually sitting dowm 
and talking with somebody is good clarifying stuff. And they have input 
too so there is somebody to bounce their ideas off, an opportunity to 
modify and change. (5/15/9 1) 

1 he social and normative dimension of reflection was evident in the comments 
made about the sharing sessions in the programme: 
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It is basically listening to whiit the other ones are doing ... and you reflect 
that back to what you have done in the past or what you are going to do. 
You think ‘oh yes. my thinking is like theirs' and if it is not you have still 
(have the opportunity) to ask them. And it has been very valuable that. 
( 10 / 14 / 91 ) 



Summary 

In summitry, the feedback, support and reflection helped the teachers to develop 
socially, personally and professionally. Feedback, support and reflection helped the 
teachers to change their ideas and classroom practice — their ideas and actions. 
They aided the teachers in renegotiating and rec onstructing collective knowledge 
about what it means to be a teacher of science. They also helped teachers recon- 
ceptuali/x for themselves what being a teacher of science means. The feedback 
and support were able to be given to. and received by. the teachers through the 
interaction with others, especially the other teachers on the programmes. Interactive 
and collaborative ways of working enabled the feedback and support to be given 
and received. The teachers also commented that this way of working with other 
teachers aided reflection. While, for some teachers this collaborative and interactive 
way of working was not new. for others it was. and the programme enabled them 
to develop new ways of working with other teachers. 
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6 Managing the Change Process 



Personal development is a part of teacher development and one aspect of it is 
managing the feelings associated with changing classroom activities and beliefs 
about science education, piirticularly when they go ‘against the grain’ (Cochran- 
Smith, 1991). Dealing with the emotional issues, conflicts, uncertainties, pressures, 
stresses, anxieties and worries which arise from changing is a part of personal 
development. An inability to manage these feelings may result in teachers becom- 
ing disengaged (Claxton, 1989, p. 3). The teachers’ personal development was 
centred around their enhanced well-being. In this chapter, we look at the data from 
the research project relating to this aspect of personal development and explore the 
feelings associated with the change process, the teachers’ views of changing, the 
requirements for change, managing the students’ responses to change, knowing 
about the change process, and being in charge. 



Feelings Associated with Changing 

Changing their teaching required the teachers to manage the positive and negative 
feelings associated with changing. The teachers' talk in the programme sessions 
and in the interviews gave indications of the feelings involved in the change 
process for them — both positive and negative (Bell and Pearson, 1993d). In 
the ninth session of the 1991 programme, the teachers did a workshop activity on 
the change process, in which one of the questions in the post-box activity was 
about the feelings associated wdth the change process. The teachers’ written and 
anonymous responses included: 

Very positive. I like the challenge. 

Challenged, anxious, dcterqiined, excited. 

a) positive, excited, somcw'hat bewildered (at times) . . . 

Good — just a little cheesed off if I’m too busy to keep it going or too 
exhausted. It is exciting and provides a real incentive to keep trying to 
change. 
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'Worth a crack, Nigel’, occasional elation or ‘oh, — , that crashed because 
risks put you more on the edge. 

Uncertain when first trying ideas. Lost at times, not sure what happens 
next. Pleased when things go well. 

Quite happy but slightly apprehensive about not always following 
through an old 'proven’ (to you) method of teaching . . . 

Sometimes inadequate. . . . (all/P9/91) 

(The first part of the transcript code indicates the teacher who is quoted; 
the second part indicates the interview' (I), survey (S). programme se.ssion 
(P) or meeting (M) in which the comment was made; and the last part 
indicates the ycar.l 

While they had positive feelings and experiences, the teachers also said that 
they felt uncomfortable about making changes, because they felt out of control and 
inexperienced, For example: 

There were times when I felt quite threatened or quite uncomfortable with 
the things that I was going to have to do . . . How am I going to do all 
this . 1 won't feel comfortable. I won't know what to say, I won t know 
what sort of questions to ask the kids. It will all get out of control because 
they will be doing a hundred and one things ... It was like being a new 
teacher again ... It will be all right, it will be all right, it is just that I feel 
like a new teacher nut of control. (5/12/90) 

They also mentioned being annoyed and frustrated; for example: 

Totally frustrating at times becau.se the kids are not moving (forwaird in 
their learning). The most frustrating part is the questions they set. if they 
can't find quick respon.ses to them. (10/14/90) 

Comment was made on feeling low when things did not go smoothly; for example. 

(So what were the low points then, what were the lows? - It is when I get 
the days where they have asked for things they want in knov, . or they have 
oot ideas that they want to carry out and I need more equipment than is 
available, more resources or the library is booked and it would be the ideal 
time to go on with what they want, is to go to the library but it is not 
available. The system here is the English classes are booked in perman- 
ently and we tit around them and so your flow gets interrupted. Those are 
the low points. Or the technician is sick and you thought you were going 
to do this hands-on thing and it is period one and you don't have time to 
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do it yourself, which you would have if you had known, just those soil of 
glitches. It is not really in the theory or in the teaching process, it is in the 
practicalities of it. (8/13/91) 



Feeling sciired when aiey were working with unknowns was another factor 
mentioned; for example 

It was tairly scary at the beginning because 1 have seen my Mum teach 
that way tor years and my girlfriend. I don’t know if I could handle that 
because we are not taught how to do that and what to do, how to recog- 
nize things and how to build on kids’ confidences and get them motivated. 
(12/12/91) 

(Going through that experience in the programme with the irons) . . .just 
being asked for some equipment from hom.e sort of freaks you out because 
you didn’t know what you were going to do and that Just lets me feel what 
we do with the kids in the classroom and it can be quite freaky that. You 
are put on the spot, see and no adult likes to be put on the spot like that. 
(10/16/91) 

Teachers commented on feeling insecure when they did not feel conlident and 
things were not working out; for example: 

Whether you managed to try — or succeed in what you were trying to do. 

It is difficult when you are still learning a process that you are not terribly 
confident with yet and until you get to that confidence level — well if it 
doesn’t work, what the heck — it is a bit unsettling there. But, no, I am 
a lot happier now than I used to be. (II/I4/91) 

I feel a lot more confident this year, but I don’t know whether that is 
because everything was new last year, like the whole of the syllabus and 
everything was completely new. So I don’t feel quite so scared when 
things don’t work. It is a scary feeling because, like if you are not actually 
sure what is supposed to be happening anyway and when it doesn’t work 
then • — I got a bit concerned whereas at this stage if it doesn’t work then 
I Just say to the kids ‘that one was a bit of a bomb, we will have to try 
that again this way’. (16/12/91) 

Another uncomlortable feeling mentioned was being insecure when they did not 
know the answer; for example: 

I think people are very scared of beginning to admit that they didn’t know 
anything or they were failing. (10/16/91) 

Being able to live with these feelings was important if the teachers w'erc going 
to persist with changing; for example: 
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(The) first time I trieu that particular approach the kids just didn’t know 
what I was talking about, it just went down like a wet balloon. So 1 had 
another go with a different class in a slightly different way and they were 
a bit better so 1 thought ‘oh well, perhaps it will work’. But then it was 
really the third time that 1 tried it. with the second class again, and it was 
the same topic but it was a different starter, that things started to roll. Once 
things started to roll 1 was right. Once you actually got into it. But I think 
it is quite insecure to start off saying ‘there are going to be questions 1 
can’t answer’, that you are going to establish the fact that you don t know 
everything, that there are going to be lots of kids coming at you with 
different questions all at the same time. I think until you cope with that 
once, you are going to be hesitant at even trying. (11/12/91) 

Confidence in yourself, a willingness to change or a willingness to try 
something new and give it a real go. not being easily put off when it feels 
a real failure, that is important. Having support from the group, like hav- 
ing (A) to talk to and others saying ‘oh well, a bad day or this, that or 
the other and others contributing. But it would have been really easy to 
give up — 1 mean the students aren’t going to respond the way we w’cre 
expecting them to straight away so it would be easy to give up and say ’oh 
well, these kids won’t work this way’. Patience, being able to persevere 
with it and try to make a difference, (12/15/91) 

Acknowledging that having positive and negative feelings is an integral part 
of the change process, is a part of teacher development. In particular, the negative 
feelings need to be seen as a part of the change process to be managed, rather than 
as an aspect to be avoided or ignored. 



Views of Changing 

Some of the teachers who changed, implied in their comments and actions that they 
viewed the changes as challenges rather than problems or threats; for example: 

It is the challenge of trying out new things and it is the opportunity to 
share the things with other people, to bounce your ideas olf other groups 
of people. In the second session with the teachers from the other schools, 
that was the natural move for me with them, for me in that small secure 
school-based thing, to then meet with other people who were along the 
way and to have their feedback and their input — that I found extremely 
stimulating and valuable. So for me there were two things to it, the chal- 
lenge of actually doing something to change what 1 was doing in the 
classroom and having people to run those things by from day to day. 
(5/1.5/91) 
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Tlic teachers in tlie research, as volunteers, were honest and awiire of the 
situation in their elassroonis and had accepted that change was necessar}': 

. . . the kids were obviously not responding to what I was doing very 
much. They were sitting there being very lethargic and it was coming from 
me and not from them. .■\nd they were sort of sponges. I suppose, and 
really didn't sec where they were going or any relevance. (1/13/90) 

In addition, the) had a desire and commitment to change: 

(I came on the programme to) avoid stagnating! ... To be revitalized? i.e., 
to be made to examine what I am doing and how effective it is compared 
to other methods available. (8/S 1/90) 

The teacheis also felt responsible to do something, rather than attribute 
responsibility lor change solely to others, for example, school management and 
students: 

(Obviously there are big changes in the way you teach what did you feel 
that you needed before you made those changes?) I needed some encour- 
agement. or support. I needed to feel comfortable in my own mind that it 
was a good move and 1 guess I knew that what was happening in my 
classroom at that particular point in time was tired and jaded and F needed 
to take responsibility lor that. And what I have found is that what you 
people offered was something that I could work with. (5/15/91) 



Rf(iuirement.s for Change 

The research findings indicated that there were se\eral requirements to be met if 
teachers were to be able to change their classroom activities and ideas about science 
education. .As already discussed, managing the feelings associated with the change 
process and viewing the change as a challenge rather than as a problem were two 
aspects of this. Another requirement for change was planning and visualizing what 
alternatives might be like in the cla.ssroom. In doing .so. risk was minimiz.ed. PUmning 
involved being as organized as possible and being menttilly prepared — thinking 
it through and knowing what to expect; for example: 

It wa.sn't ea.sy becau.se I was threatened a bit beeau.se I didn't know the 
direction the lesson was going to take. We become very secure if we know 
the direction our le.s.son is going to take. And if you don’t know that, even 
though you may know a lot of background theory, know enough to answer 
kids' questions, there is that little niggle of uncertainty in the back of 
your mind, I felt that to some extent, although I enjoyed hearing the 
kids re.spond and when they were positive at it 1 felt good. (21/11/91) 
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The teachers commented on the time and energy required lor changing; tor 
example; 

It is an incredibly tiring process re-evaluating what you are doing and 
becoming disgruntled with it to the point where you want to change, yes. 

It can be very difficult. (14'14/91) 

It is hard sometimes. The days just go choo, choo, choo, choo. choo and 
1 feel that by Thursday when I go into your meeting 1 am often Just spaced 
out. (5/13/91) 

Some appreciated the need to look after them.selves through a change, with time 
for relaxation, support and friendship (Claxton, 1989). 

The teachers felt that they had to be prepared to take calculated risks; lor 

example: 

1 think you take risks when you find that the method you are using at the 
moment isn't getting through, and you are quite prepared to have a go at 
something new to try and break through the barrier that seems to have 
built up. ( P /P9/91 ) 

Having courage was also seen as important; lor example. 

Once you have been through it once, and 1 think you have got the courage 
to do it again. I think it is quite courageous to try and get out ot your nit. 

It is cosy in a nice little rut where you just go in there, spout lorth. walk 
— 50 per cent of them pass. (1 1/12/91) 

They also believed that they had to have ownership of their professional 
development; for example; 

I guess it is that whole ownership thing. 1 am here 100 percent because 1 
want to be (here) now. And I have done some things and now I want to 
work out some of these other finer points now. 1 feel really positive about 
going through the course again this year, about putting things into practice 
in my cla.ssroom. (14/14/91) 

The teachers commented that before they did something diflerent in the class- 
room. they needed to feel confident — confident that they could maintain classroom 
control, that the students could do the new activities and that their reputation, mana 
and status as a teacher remained intact. For example; 

What way has my classroom teaching changed? I will have to collect my 
thought.s here. I think it has changed in terms ot my confidence, being 
prepared to try things that aren't down the straight and narrow learning 
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objectives, not only because I know more about it, I am more familiar with 
it — and I don’t think that is entirely it — it is the fact that I have been 
with other people who are changing things. My backup that my philosophy 
of what it is all about — even if it isn’t what is written in the school 
scheme as acceptable, And I certainly was concerned about that last year 
in a way that it hasn’t concerned me this year. A heck of a lot more 
confident to ask questions from the kids without worrying that I don’t 
know the answers myselt, I don t think I knov/ a loi more answers than 
I did before but I don’t feel quite so concerned that I don’t know the 
answ'ers in the way that I did, I tended to last year. I think that is because 
of the confidence. (16/15/91) 

Knowing of someone else’s success was a part of feeling confident; for 
example: 



(My views on teaching have be(.n) strengthened because there are other 
people doing it and I know that it works. (16/14/91) 

I think there needs to be more evidence of the sort of teaching going on 
and the results ot it being shown in forms that teachers recognize, like 
kids’ work, science projects or just an ordinary classroom teacher talking 
to the rest of the group saying ‘I tried this and these are the sorts of things 
that happened, here are some of the things I tried. This worked, that didn’t 
work,' (7/15/91) 

Linked to managing and living with the feelings associated with changing, was 
the teachers clarifying of their values about teaching and science education. One 
teacher stated that he now had to act on his basic philosophy and this was underlying 
his desire fcir professional grow'th: 

It has become more importani. to actually do what I want to do. Do you 
understand what I am saying? It has become more important that my 
practice reflects what I believe I should be doing ... I am sure that given 
enough time — you see I only taught for a year and then I came into 
the course. If I had got to the point now, yes, I actually think I probably 
would have been pretty dissatisfied. I actually would have been looking 
for my own answ’ers, looking for my own answers as to how to do thu 
(14/15/91) 

The teachers also welcomed a gradual pace of change and being able to 
control the pace: 

That was a big plus, the fact that it went on week after week after week 
after week with the same people, you got to know them really well, they 
supported you, you supported them and you had the encouragement to 
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keep trying. Whereas in a one-off course — like I went to this chemistry 
conference in the holidays and there were lots of ideas there but there were 
too many ideas at once, J have got a heap of stuff over there that I have 
got to go through and sort out all the notes and what I can use and what 
1 can’t. Whereas if you just had one thing and did it thoroughly week after 
week, you would establish that form ol activity really well. Instead of 
having lots of ideas and then being left in a limbo to try them on your 
own. (1 1/T2/9I ) 

They welcomed being able to decide when they would tiike the plunge and use a 
new activity. They appreciated being able to manage the risk and the changes. 

The challenge to teacher development is to enable and operationalize these 
requirements. 



Students and Change 



Helping the students to deal with the change was seen as an important lactor in 
promoting change. Not only did the teachers have to change their teaching activit- 
ies but that the students had to be accepting of the changes in terms of what they 
consider to be 'good’ teaching practice and ’good’ learning activities; tor example: 

1 sec this whole approach as sort of a two-stage thing. First of all building 
up the teacher’s confidence in it and then secondly getting the kids to 
accept it, (17/M1/90) 

The teachers commented that the need for a gradual change arose not only 
because of the teachers changing but because the students were having to change 
as well; for example; 

I have found that you can’t have something new like that for more than 
about three or four weeks, people will tolerate it for three or lour weeks 
and then they really want to get back to something a little bit more 
traditional or recognizable. So you have got to intersperse it, I don t 
think you could do it all the time or you would think you were a pain. 
(11/12/91) 

The students appeared to require support to change the way they viewed 
teaching and learning. Change was facilitated if the teachers were sensitive to the 
students’ response to change and the need for students to understand and aecept the 
reason for the changes; for example; 

1 think also doing it at the beginning of the year and telling the kids ‘well 
I am going to try different things during the year, things that you might 
not be used to’ and giving them a little bit ot warning. (12/15/91) 
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Change was facilitated if the students were aware that the new teaching and 
learning activities helped their learning: 

Yes, yes with the class (I have) talked about what is learning. Some of the 
ideas we talked about on the course — what is learning? ... I may have 
told you the story in passing before about coming back from being away 
for a week. (I had) to set relief work and so it was not interactive, it is just 
here is a textbook, just keep- quiet for an hour please with the relief 
teacher and don't bug me too much’. (I came) back and (found) them 
saying ‘oh you are back, great’ . . . instead of going ‘oh groan, you are 
back again’ ‘Why is that?’ ‘Oh well we are going to do some learn- 
ing . , w'ell hang on, tell me, w'hat sort of things did you do while I was 
aw'ay? ‘Oh I wrote things out and copied things down’. (I asked them 
questions such as) ‘Do you think you learned much?’ ‘Nope’, ‘Why 
not?’ . . . ‘How do you learn, what is it that happens in the classroom 
that you think, that you perceive as wi^at allows you to Icam the best‘d’ 
(14/15/91) 



. . . They said ‘oh this is too hare , this is too hard’. But at the end of it they 
acknowledged that it was the buter way to go because they had actually 
had to work through in their o^vn mind, much more so if they had Just 
copied a pile of notes down of: the board. (5/15/91) 

The teachers also commented that the change was facilitated if the students 
knew W'hat was expected of them; for example: 

The students have to know what is going on. For you to be able to change 
what you do, they have got to be predisposed to the lact that things arc 
going to change otherwise the ground rules have been changed and they 
don’t know where they are. (14/15/91) 

Trusting the teacher, even when he or ,she did things differently to other 
teachers, also helped; for example: 



I think it is the maturity, I think it is the greater maturity of the kid that 
you are able to say to those children ‘I am going to try something differ- 
ent. It may not seem that you are learning very much initially but as we 
move along the way you will see that it is a better way of learning’. I 
guess, because they are sixth-formers and they know who I am and they 
know where I fit into the school — for them they know that there is a 
whole lot of things that go on and learning that goes on outside of the 
classroom. They know who I am, they know that I won’t be telling them 
a load of rubbish so they feel comfortable with that and are prepared to 
move with you. You can’t tell that to third-formers. (5/I5/9I) 

BEST COPY AVAILABLE 
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Acknowledging and facilitating the student change in the process of teacher 
development are major contributing factors to the long period of time required 
for teacher development. Teachers’ change is always mediated by how they think 
students (and pai-ents, management and others) will respond to their changing an 
how they actually do respond. Teachers will seek feedback on classroom behaviour 
management, learning outcomes, student enjoyment, and the extent to which they 
are respected and liked by students. Feedback from students about the changes 
is a key factor in determining the pace of change and an important reason why 
the pace of curriculum change in education cannot be compared to changing the 
production line in a factory. 



Knowing about the Change Process 

Knowing about other aspects of the change process was seen as important for 
personal development by the teachers and researchers in the research. Knowing t at 
others were experiencing the negative feelings as well as the positive ones helped^ 
It also helped to know that changing required taking calculated nsks, planning an 
knowing what else to do, having courage, conhdence, control of the pace of change 

and ownership. 

Knowing that there are increasing degrees of competence as one moves from 
being a novice to an expert, contributed to starting and sustaining professional 
development. As changes do not happen overnight, a ‘not so polished outcome 
is acceptable if viewed as a step towards becoming an expert. Not meeting wit 
instant success is also acceptable; tor example. 



Well, I am certainly much happier with what 1 do in the classroom, much 
more so and 1 fed a lot more confident and a lot more skilful now than 
1 used to, now two years have passed, about the processes. 1 am still not 
always — the questioning techniques on that one-to-one when you are 
dealing with those one or two children and you are talking through things 
with them. I still need to work more on that. I guess it is a fine line 
between frustration for the kids and that sort of probing questions and the 
sorts of deep questions that get that gut response out of the kias, 1 am not 
always good at and that is something I still need to work on. (5/15/91) 



Anuthcr aspect of promoting the change process was for the teachers to reflect 
on clarify and discuss the change process with others in the sharing sessions. It was 
particularly important to know that personal beliefs about ^ ? 

militate against change (Claxton, 1989, p. 1 12; Claxton and Carr. 1991, p. 4). Some 
of these beliefs include: 



1 'Thou shalt not make mistakes' (forget people’s names, misread class- 
room situations, make slips of the tongue, get the answer 'wrong’). 
Your worth depends on your success. 
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2 Thou halt not act out of character’ (surprise or disappoint yourself 
or other people, change your mind, shift your ground). Your worth 
depends on your consistency and predictability, 

3 Thou Shalt not be confused’ (not have an answer, be half-baked, feel 
at sea). Your worth depends on your clarity. 

4 Thou shall not be afraid’ (uncertain, anxious, apprehensive, insecure, 
timid). Strong feelings are immature and should be covered up. Your 
Vv'orth depends on your cool, (Claxton and Carr, 1991, p. 4). 

If teachers are to change their teaching, then these injunctions must be disobeyed 
and the task is to provide a context in which these personal beliefs can be over- 
ridden and change engaged with. 

Knowing about the change process also involved knowing that leaning to be 
a teacher was an ongoing process over their career and not confined to pre-service 
teacher education. Hence, a way to enhance teacher development was learning-to- 
earn as adult learners. The teachers were learning about the change process and 
how they as teachers were changing and developing. This rneta-knowledge is a part 
ot the teacher development process and, moreover, is seen as empowering teachers 
in their ongoing development. This goal of empowerment shaped the aims, activities 
and facilitation of the progra- imes in the research. The progranmies enabled teachers 
to feel included as part of the group: contribute to the programme and to feel that 
their contributions were valuable to the programme, for example, feeling that their 
opinions, ideas, teaching activities, suggestions in decision making, and initiatives 
were worthwhile; experience competency in teaching; develop a sen.se of owner- 
ship towards their own development; address their concerns and needs; volunteer 
(or the programme or an aspect of the programme; negotiate the content and f .m 
of the programme; determine the pace and nature of the changes; reconceptualize 
their view of teacher development; view themselves as learners; innovate and he 
creative, rather than only implement given strategics; and feel that the changes are 
possible and beneficial in the current school and political situation. 

The teachers appreciated being given space to decide for themselves, the pace 
and nature of the changes they would make to their teaching in the clas.sroom 
within the broad framework of the programme. For example, the teachers felt their 
development was hindered if they were told by the facilitator to try a specific- 
activity in the classroom before the next session. They felt their development was 
supported if the facilitator gave them a range of activities to try out over the time 
of several .sessions. They were then able to .select which activity they would try, 
given the contexts in which they were teaching. Teachers appreciated the oppor- 
tunity to manage the risk involved in changing what they did in the classroom. 

The teachers were able to contribute to the programmes by talking about what 
they are doing in the chussroom, providing their ideas and opinions for di.scussion, 
giving support and feedback, and negotiating the content and ways of doing the 
activities. The teachers gained much from each other as they did from the facilitator. 
The act of contnbuting was seen as empowering by the teachers. Merely respond- 
ing to the facilitator's questions or directions w,. . seen as a centribution of lesser 



120 



Managing the Change Process 



value. Once the teachers contributed, they were able to be given support and feed- 
back, which were important to their development. In this way, they were contribut- 
ing to the socially constructed knowledge about what it means to be a teacher ot 

science. • r k 

The desired teacher development was not achieved by trying to lorce the 

teachers to change. Although the facilitator was explicit about her expectation that 
the teachers would try out new activities in the classroom, and although the pro- 
gramme had a structure and goals, the precise direction of any change w.ts not 
prcdetemiined by the facilitator. The teachers needed to be convinced about the 
need for change, and to detemiine the direction of the change, before they would 
engage in any development activity in such a way that they would le<im. 



Summary 

In summary, the personal and affective are aspects of knowing and learning in the 
context of teacher development. But to address the personal in teacher development 
programmes, we must also address the social. Learning and knowing (for example, 
in a professional teaching situation) are not solely rational, logical activities, with 
affective dimensions. They involve the social renegotiation and reconstruction ot 
what it means to be a teacher of science, including the constniction of the teacher 
as a learner and .someone who is changing his or hei practice and beliefs throughout 
his or her career. Moreover, as stated in Chapter 3, we adopt the position that the 
individual has some degree of responsibility and agency in the change process, 
while we also accept that an individual teacher has limited power to change the 
culture and socially constructed knowledge. 
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In the previous three chapters, the role ot ’better' teaching and learning; feedback, 
support and reflection; and managing the change process in professional, personal 
and social development; have been discussed. In this chapter, we will consider a 
teacher development activity that has enabled these factors to be operative. 

Many activities were used in the programmes to introduce the teachers to 
new teaching activities and new theoretical ideas, md to help them reflect on, and 
change, their classroom practice. The teacher development activities included 
workshop activities (Bell. 1993b). keeping journals, modelling the new teaching 
activities, developing curriculum materials, readings on different aspects of science 
education and the change process, and school visits (Bell, 1993a, pp, 258-78). Other 
aspects of the programmes were also commented on favourably by the teachers and 
included being part of the group, the atmosphere of trust and support, the facilita- 
tion, the expectations with respect to the goals of the programme, time and timing, 
and the degree of structure to the programme sessions. 

However, the activity that the teachers in the research project most valued was 
talking and listening to other teachers. Most teachers saw it as an important way 
to learn and develop (Bell, 1993a, p, 277), One way the teachers talked with other 
teachers was by using anecdotes (a narrative of a significant event) to communic- 
ate what they were doing in the classroom (Bell, 1994b). Telling anecdotes is an 
everyday way to make sense of our experiences to ourselves or to add sens.; to what 
has happened to us. In telling an anecdote, a teacher can talk of experiences and 
actions and become aware of the beliefs, assumptions and fe,wiings underlying them 
(Mattingly, 1991), 

While anecdoting has been used as a research tool in teacher education 
(Clandinin and Connelly, 1991), telling anecdotes can also be used as a learning 
tool in the teacher development process itself (The Mathematical A.ssociation, 1991 ; 
Mattingly, 1991), ‘Deliberately storying and restorying one's life is , , . a fundamental 
method of personal (and .social growth); It is a fundamental quality of education’ 
(Clandinin and Connelly, 1991). The anecdoting fostered cognition as a social 
proce.ss. The anecdoting and accounting provided the interaction necessary for 
cognitive development and enabled the tacit knowledge, values, norms and morals 
of teachers to be discussed, renegotiated and reconstructed. 

In the early programme sessions in 1990, both facilitators noted that the teachers 
tended to u.se anecdotes about their teaching, students or events in the classroom 
and school, to communicate with each other in the workshop activities, in informal 
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conversation over afternoon tea and on the telephone. This tendency was utilized 
deliberately in the later 1990 sessions, and in 1991 and 1992, to help the teachers 
share with the rest of the group what new things they were doing in their class- 
rooms, as a part of assisting the teachers to develop their classroom actions as well 

as their ideas. 

With regard to the aspects of the teacher development programme that helped 
them, the teachers most often commented on the sharing sessions. These began 
each of the two-hour weekly sessions and lasted from 15-120 minutes. They gave 
the teachers the opportunity to share with the others what they had been doing in 
their classrooms and talk about events, successes, problems and concerns with a 
new teaching activity; issues in science education (for c.xample. gender, examinations, 
the curriculum or classroom management) and their feelings about changing. The 
teachers made the decisions about what was going to be talked about. The talking 
in these sharing sessions tended to be centred around telling anecdotes. 

The interviews with the teachers indicated that they benefited from talking and 
sh;u"ing ideas and experiences, and that this was achieved predominantly in the 
sharing sessions. The sharing sessions and the telling of anecdotes were valued for 
the opportunity the talking (and listening) gave for giving and receiving support 
and feedback, sharing new teaching activities, sharing teelings and reflection. For 

example: 

The shai-ing of ideas, people given the opportunity to come and express 
their feelings and describe their successes or tailures they have got is 
absolutely essential because 1 think that involves people. And it makes 
them feel good if they can share it with others. 1 think that is important 
that people need to feel good about what they are doing, (Why is it hap- 
pening on a course?) On a course like this — I think it is because it is a 
group of people who are all involved in a similar task. We have all got the 
battlefront to go back to. It is the fact that we are all in a circle, in a large 
group. The whole atmosphere of everybody has got something ot worth to 
say, that accepting atmosphere is very important. And 1 think that these are 
people who obviously want to know more about how to teach more effect- 
ively otherwise they would not have gone on the course . . . Well I think 
the camaraderie of that big group was a strong factor in all their develop- 
ment. The sharing of ideas, the realization that others had the same sorts 
of problems and also the chance to look at a problem from a different 
angle, to hear someone else's point of view on a particular problem, some- 
one else's solution to a particular problem. (7/11/90) 

Really I guess for me the high point would be — what 1 got most from — 
was actually talking to other teachers and 1 think partly it may be because 
1 am a first-year teacher and partly because it was also good to talk to the 
primary and intemtediate school teachers who were teaching in a different 
style from what 1 have to. But I got most of my ideas, and what 1 learned 
came from talking to them, hearing what they were trying out. (13/11/90) 
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lEach quotation is identified by a code. The first number in the code 
identifies the person quoted. The teachers are identified by a number. (F) 
is the facilitator. TIic second part of the code indicates the number of the 
session in the teacher-development programme or the number of the inter- 
view with that person. The last part indicates the year in which the data 
was collected. For example, the code (7/P3/91) indicates a quotation from 
teacher number 7, in programme session 3, of the 1991 programme. The 
code (7/11/90) indicates a quotation from interv'icw one with teacher 7 in 
1990. The dots (...) indicate that the transcript has been edited for case 
of reading]. 

The sharing .sessions were included in the programme deliberately and based 
initially on a constructivist view of learning. Talking with other teachers was a 
means by which the components of teacher development of support, feedback and 
reflection happened. Fuller documentation is given in Bell (1993a, pp. 279-319). 

In the following sections, the structure of the anecdotes is described together 
with the different ways anecdotes were u.sed in communication and in the learning 
prcKcss. The way the teachers were facilitated to go beyond the anecdotes, to give 
support and leedback, and to reflect is also di.scusscd. 



The vStructure of the Anecdote.s 

There tended to be four aspects to using the anecdotes as a means of talking in the 
sharing sessions; 

• (.Icseribing the context in which the episode oeeurred; 

• giving the details of the episode; 

• stating a response cue. whieli indicated to the other teachers the reason the 
anecdote had been told and which invited an appropriate response; and 
the responses mtide to the cue by the other teachers and the facilitator, 

F-or exantple. this is an anecdote told by an experienced and competent teacher, 
who shared with the group her experiences and problems with using the new 
teach'i* ' approach. Firstly, she set the context for the anecdote: 

Could 1 stall the bail rolling because I have really got an imniediate need. 
t.ast period today 1 decided that the new topic with my fourth form was 
going to be light. I thought 'right, I am going to try this one interactive'. 

The last one 1 taught reasonably conventionally, although 1 tried the circus 
(activity) and 1 was really plea.sed with that. But this time 1 thought well 
I had tried the earthquake interactive approach, I will try something I have 
never gone into before, so I thought I would try light. Light can be a bit 
of a bedlam with the fourth form. (T/P.S/yi ) 
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Then, she gave the details <)1‘ what had happened: 

1 knew there was a survey, one of the LISP (Learning in Scienee Project) 
working papers is on light, and there is a survey at the back ot it So use 
that. Basically the survey consisted oi about ten questions and they arc 
all about — you see these little stick ligurcs and there is a candle — and 
the kids are given four choices. You are sitting watching the candle in 
the middle of the day. The light from the candle stays with the candle, the 
liuht from the candle comes half way up. the light from the candle comes 
right up to you and stops or the light from the candle keeps going until it 
hits something. So they had a whole lot of questions ... So 1 divided tie 
class up into groups and they each had their own copy and as a group they 
all had to come to a consensus about the answers. Or 1 said if you didn t 
agree amongst yourselves that was tine. So 1 let them go for about lit teem 
minutes and most of them answered it in about live minutes. I broug t 
them all back into a big group and we started through. I asked one group 
mve their answers tor the tirst three. Well there was this (huge) argu- 
ment started up. they were to-ing and fro-ing and it was really hard to 
control because it was a mixed-ability class and there were really bright 
girls who were really strong in their ideas and they were calling 
each other and even some of the hard nuts were doing the same . . . Ihey 
were not listening, they were all over the show. 

.Anyway we eventually got through it all and most at the beginning thought 
the light stayed on the candle, that it didn’t move out. Then it was pretty 
obvious, they started to draw in all these other experiences and when we 
got to the cinema screen, for example, one girl said that the light must go 
out to them because if you arc sitting by the screen and you look V"" 
can sec all the people’s faces, they are lit up by the screen so the light 
must have gone out to their faces. By the end ot it all, most started to 
think well maybe the light goes right out until it hits something. So that 
was okay. You could see that a lot oi them had obviously constructed new 

idciis. 

Then 1 stopped it all and 1 started to ask them, did they have any ques- 
tions’.’ And some of them got quite belligerent ’you know the answers to 
these' they said, 'you know the answers'. I said there were lots ot things 
about hie that 1 don't know ... I mtinaged to convince some oi them that 
1 didn’t know everything about it, but there was this belligerent lot w o 
knows that 1 know something about light. And then some ot them said 
•she is going to make us answer all these questions tor homework . So 
what has eventually happened i:- that the class was really rowdy and 
unsettled by the end of the whole thing. There was ... a lot ot constimt- 
mg going on but it has ended such that a large number ot them are a bit 

belligerent about it all . . . 
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The teacher then gave a response cue to communicate the purpose for telling 
the anecdote and the kind of response she was seeking from the other teachers: 

I am wondering what I am going to do with all these questions, So 1 will 
have to go back tomorrow and somehow convince them to go to the next 
step, which is ‘let’s find out the answers to these questions’. (7/P5/91) 

The teacher was thus .seeking specific .suggestions about what to do next. 

The last aspect of an anecdote is the response to the telling of the anecdote. 
This was often a discussion between the original teacher, the other teachers and the 
facilitator. The interaction went from the anecdote teller to another person, back to 
the teller, to another and so on. The discussion did not tend to go around the circle 
but back and forth between the anecdote teller and the others. In this example, 
another teacher responded first by sharing her own experiences and feelings as a 
learner herself, thereby affimiing the teacher’s concerns: 

You dare not leave them with all the questions because that is never 
when I came to that course ... a few years ago, all you got was ques- 
tions, you never rounded off to an answer and I found that, my.scif, tot- 
ally fru.strating. I was ju.st about ready to throw things. I was absolutely 
fru.strated because there were all these questions and you were all eager 
to find an answer and nobody ever got to the answer. So you have got 
to, .somehow, get them to the next step. (1 1/P,‘i/91) 

The original teacher then went on to .speak about her own possible ,solu- 
turns and thereby cueing in the other teachers again to her request for spe- 
cific suggestions: 

Well my thoughts are — I have got a collection of books on light and we 
have got a couple of school texts that have got a lot of experiments on 
light so I am thinking that I will get the kids to decide which questions 
they would like to investigate and then 1 might go around and interact with 
the groups and say ‘well, I know there are some experiments, I have seen 
some experiments here.’ (7/P5/91) 

Other teachers, affirmed these sugge.stions ba.sed on their own experiences 
and provided alternatives: 

Yes, 1 did exactly that and 1 set things up on cards and I .sat them up in 
the comer and I said ‘these may give you some answers to some of your 
quc.stions‘ and that was good because it started them off and then they 
went further than that. But that is what I did because they really had no 
idea where to go or what to do or how to find out . . . (3/P5/91) 

You could use the circus type ideas and . . . unless you are confident enough 
to let them go oft and do their own investigations. 1 think you are better 
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to do — I did with my tbuilh-form last year and I found that really quite 
difficult in that the belligerent ones didn’t do anything and the other kids 
did their own thing ... So that it you did something like what (she) was 
talking about, saying ‘some of these will help you answer your questions.’ 

And you have a circus type thing again. (16/P5/91) 

Get them to write their question down on a piece of paper, one per piece 
of paper and then stick them on the wall. And even the ones who are 
getting (cross) about it, and then say ‘right, when you have found the 
answer to that question, take it off the wall and write the answer on the 
same piece of paper’ and that seems to control it a little bit more. It gets 
away from the sort of cross purposes, when they can actually stick down 

and say ‘right I am going to answer that question if I can’ and they take 

that question and they work through that and then they pul it back on the 
wall. ‘That is my answer’ and they put it back there and then they will go 
on to a different one. It just controls the questions. (1 1/P3/91) 

The original teacher was able to redefine the problem during this discussion: 

That is not my problem because I am all geared up lor light, I have got 
all the light sets, I have got all the books and I have got all the experi- 
ments and the rest of it. What is really worrying me is that there are some 
cynical girls, I think, who have seen through my strategy . . . My worry 
IS that they will sec this as another ploy to ‘oh I have to do some work’. 
(7/P5/91) 

The facilitator asked the group to stand back and reflect on the purpose of stu- 
dents investigating the answers to their own questions and on the change process: 

I am just wondering whether we need to go back and stand b?ck and think 
what is the whole purpose of doing this. We may need .o have a debate 
with the students about why we are actually doing this — you know' you 
talked about the double change where students had to change their view 
of teaching and learning too. Most of you found that (the) students’ view 
of teaching was ‘you tell me, so if you know then why aren’t you teach- 
ing?’ vSo I am wondering whether there is a case for, when this arises, 
saying ‘look I do know the answers to some of those questions but the 
point is I am not learning here, you are’ and get them to think about what 
learning is and the way they might go about learning. I am not quite sure 
how you would do it, but I was just wondering what you are meeting 
might be them changing their view of teaching and learning and feeling 
a little uncomfortable about the whole thing . . . are they aware that the 
agenda has changed? (F/P5/91) 

Other teachers offered support and suggestions of how to respond to the cyn- 
ical’ students: 
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You could start tomonuvv by what you think learning is and how do you 
think you learn and when do you learn best and maybe even have group 
discussions and have a report and bring it all back and then relate it to 
what you are trying to do. (3/P5/9I) 

With my girls I just told them right up front the first time wc arrived 'I 
enjoy learning* and I talked about the fact that I get excited about things 
that I haven't found out before and that the whole idea of science is for 
them to learn something and every time they come across a question that 
means they want to find something out and if they ask interesting ques- 
tions they will lind out interesting things. If they ask boring questions, 
they won't find out anything interesting. That is why I ended up with that 
dilemma ol them wanting to ask their questions when I didn’t want them 
to ask any questions. Just being up-front and saying that T don’t have to 
come here to learn, it is you who is coming here to learn, and this is a 
way, hopefully, by which you are going to be able to relate w'hat you 
are learning to something that you want to know’. (I6/P5/91) 

I think they have to learn how to learn. I have found that with my sixth- 
form technology group. I had to teach them, if you like, how to learn on 
their own, how' to actually do experiments and question and look for 
answers. Instead ol just rubbishing and putting things down or ignoring 
they actually had to learn to do things on their own. For so long they have 
sal there like large sponges and just said ‘slurp up'. Now I have actually 
turned around and said — pretty cold turkey the way I did it actually — 

‘you have got to investigate something, you have got to lead your own 
learning, if you like. 1 can give you all the information, all the things to 
look up, I can direct you where to look, but you have to take responsibility 
for your own learning' and that w'as something that they had to take on 
board before 1 could even start them. (I1/P5/9I) 

The original teacher continued, describing some of her students’ view's on 
light that she had elicited in the lesson: 

Initially their ideas were that light during the day didn’t travel out from the 
candle but during the night it does travel. \So light does travel but only 
in certain circumstances.' And ‘do you know w'hy it doesn’t travel during 
the day?’ Because ‘all the light out there pushes it in and keeps it in the 
candle'. All the light out here in the day. And then one kid suddenly said 
'but the light must travel to you because if you arc in a lighted room and 
it is dark outside you can’t see the things outside but if you are outside in 
the dark, you can see things inside the lighted house. Therefore the things 
in the lighted house, the light must have come to you because you can’t 
see out in the djirk because nothing has come to you.’ So then they worked, 
virtually (all) the . . . opinions, by the time w'c got to the last question, had 
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gone troiTi the tact the light was 
escape, to the whole idea that it 



aahle in the candle unless it was able to 
must always be travelling out. (7/P5/91) 



Two pieces of positive feedback were given: 

In terms of being a constructivist teacher you found out quite a lot c4 the 
kids’ views on it. (F/P5/91) 

Really maybe you have a really successful lesson, sonic great think- 

ing going on too. (10/P5/91) 



The teacher restated her concern: 

Successful in that sense, but I have come out feeling ‘where am 1 going 
U) go tomorrow', but 1 will . . . (7/P5/91 ) 

Another specific suggestion was given: 

Why don't you just pul ihein into small groups and they can discuss what 
possible answers could be. Instead of writing all the time, just make a 
discussion thing. (10/P3/91) 

The discussion then moved on to another teacher's attempt to teach light based 
on a constructivist view of learning. During the rest of the sharing 
ginal teacher was able to seek out further support from the group tor hu leaching 

with the class on light; tor example. 

Did you let on that you knew the answers, did you let on that you arc- 
helping them learn? (7/Pfi/91) 

No, 1 said we would learn together. Some of the answers 1 know, some I 
don't and 1 said — some of the things I didn't know 1 said 'come on let s 
sec if we can lind some answers together.' Sometimes I didn’t know the 
outeonics of .some of the experiments that I put on the cards. I sai ct s 
have a go together' so it is very much a learning alongside ... 1 just be 
open with them. 1 just say 'look . . .' (16/P5/91) 

In the seventh session of the 1991 programme, the original teacher gme the 
group some feedback on her class learning about light: 

The light kids are going really well and two new things that 1 am trying. 

1 suppose, remember I said that in the ground niles the kids -- I was going 
to pick on a kid or a group of kids to report back their findings . . . am 
using them as teachers and it is working quite well. It usually lasts about 
ten or (iftecii minutes, that first session, depending on how confident the 
kids arc talking, how it interests the rest of them. But 1 am finding now 
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that kids will get up and they will explain what they have been doing and 
almost immediately questions start coming from the other kids ‘What do 
you mean by a wave length?’ And the kids at the front are forced into a 
situation where they have got to explain what they mean and other kids 
who have possibly been exploring the same area are coming in with their 
bits ot information. And now and again, today for instance with one of the 
fourth forms, they all got tied up with w-ave length so 1 then said ‘well I 
know a little bit about it, do you want me to tell you a bit?' .so I did a very 
quick lesson on e'.ctro-magnetic radiation and how the different waves 
have different wave lengths. And I told them what a wave length was and 
I showed them that blue light might have a wave length like that and a red 
light might have a shorter one or the other way around. And so they were 
all interested in listening . . , 

And secondly this whole business is about because the kids are all off in 
different directions, exploring different t'lings. I know at the end of three 
weeks I am going to introduce the learning objectives to them for the unit 
and they lire going to sit a test, a conventional test. So I thought one way 
ol keeping track of where everybody was going was to do a big concept 
map at the back of the room on a big piece of paper. So I have got two 
big concept maps, one for (each class). And I am Just, as the ideas are 
coming, say, I have got light in the middle and it might be — most of them 
started off with rainbows, of course, so I have prism, rainbow, beams light 
and the colours and wave lengths and so on and it is quite good because 
each group that is getting up seems to be covering something different. 
There is one area they don’t — none of them seem particularly interested 
in mirrors for some reason or other. They are playing with the lenses, they 
are playing with bits of glass, they have all played with the filtered col- 
ours. Quite a few have gone to lasers, very interested in lasers for some 
reason or other. And there was just one last thing, in terms of the learning, 
with a group of bright girls a tremendous amount of learning went on with 
refraction. They made .sense of some quite important concepts. They came 
up with refracted ray, angle of refraction, angle of incidence, normals 
etc, and the animation on their faces was really neat to .see. I think they 
actually make noises, they are quite surprised at what they have done 
themselves. (7/P7/9I) 

These excerpts indicate that the teacher had been able to further develop her 
teaching along constructivist lines, In an interview, she acknowledged and expressed 
her appreciation of group members’ support and sugge.stions of specific activities 
given m the earlier sharing session: 

What it (the programme) did for me, it brought me into contact with other 
practising teac,.ers who were going through the .same process. It was largely 
through li.stening to them, their experiences, that I have learned different 
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techniques . . . the sharing sessions have been great. And the ability to ask 
them question, -how did you do that?’ And that time when 1 went with my 
problem about the light, that was mars-ellous, because 1 got two or three 
really good concrete suggestions. And 1 went straight back to the class- 
room, I used it and it worked. (7/12/91) 

All four aspects of using an anecdote were required if support, teedback and 
reflection were to be promoted by the telling of anecdotes. However, not all our 
aspects were included in all anecdote-telling episodes. For example, one 
told an anecdote at the end of a two-hour session: 

I would just like to share a really interesting thing that happened in the 
class today My fourth-formers are doing practical with experimental t mgs 
and last time they had it they all discussed what they were going to do and 
all their questions were written down and one lot ol boys have alrear \ 
done, just about finished theirs and the girls have got to expenmental 
thinus usina food and they were going to carry these out today and sxior 
,n the classroom and they were all told to come prepared to do their 
practical work. Well the girls were organized and they had brought too 
and one lot went off to the home economics room to test their things Ui 
do with pikelets and one set of girls I hid away in one of the other labs 
to eat chocolate for the period. And the boys were so angry because the 
girls were making food and they were going to eat it and they were stuc • 
in the classroom with boring book work to do. They were rea y cross, u 
it was quite an interesting little lesson. (5/P3/91) 

A context was given as were the details. However, the response cue (’but it 
wio quite an interesting little lesson') closed the anecdote rather than signalling o 
the other teachers an appropriate way to respond, if m tact a response was sought. 

No discussion by the rest of the group followed. 

Further examples of anecdotes told during the teacher-development programmes 

run as part of the research are given in Bell (1993a. pp. 279 . ))■ 



Types of Anecdotes Told 

The teachers tended to tell anecdotes when they wished to: 

. fll the others of a signilicant event or episode for them. Often this sig- 
nificant event had already been told to someone close and it was retold to 

. fhlrf rrachievement with others. This might be. for example, when they 
had used a new teaching activity, such as listening more to what the stu- 

dents arc saying for the first time; . • 

. initiate or add to a debate on theoretical notions. This was done by giving 
instances to back up an idea or opinion in a discussion. It was also done 
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by telling an anecdote to lead into a discussion on some ideas that they 
were mulling over in their minds; and 

tell the others ot a problem they were having in using a new teaching 
activity in order to receive suggestions for possible solutions as well as 
support and feedback. 



Communicating a Significant Event 

A type ot anecdote told by the teachers was that which communicated a significant 
event to the others. For example, one teacher had shown his mother a video of him 
teaching and her comments had helped him to reflect on what he did as a teacher. 



Well the most important thing that has happened to me this w'eek w'as 
talking to my mother. (The researcher) has been out videoing what is 
going on in my classroom. I thought this is a neat idea, a neat way of just 
showing my Mum what I do for a living. Because they were really worried 
when 1 said ‘Mother I want to be a teacher.' ‘We have failed, we have 
failed, are you sure about this, quick get him to the doctor.' So I said ‘this 
is me in the classroom’ and she only had about ten minutes viewing and 
she said ‘do you tell your kids at the beginning of the year that this is what 
you expect of them?’ And 1 said ‘no, not really*. And she said ‘well that 
is really diflerent, really different to what normally goes on.’ And, of 
course, I know this but it is never clicked and we have actually talked in 
theory about the expectations that you have ... It is not that you really 
didn t click, until like I can see in my classroom, from a different angle, 

I am not actually part of doing things and she said ‘yes, that is really quite 
dittcrent, that is like me walking into somebody else’s classroom and 
looking at it and it is quite different to what 1 see in other classrooms.’ 
Now when I was up the front teaching, when I am, I don’t notice that 
because I am too busy doing things. I thought, you arc right. And she said 
~ she seems quite happy now, by the way, and she said 'in our days it 
was all rows and row's and you sat there and if you went boo you got 
whacked over the knuckles,' So the biggest thing that has hit me this week 
is the fact that I have quite a different expectation. One period a day those 
kids see me and my expectation is way different. And in fact, the way of 
achieving in my classroom, getting the warm fuzzies, is not to sit still, is 
not to sit there and shut up and copy down things, but to beetle over to 
me and say ‘hey, I reckon this works like this’, and to talk with other 
people, to keep on track. Not to hit things or annoy others in their group. 

That is how they get my attention and the warm fuzzics come from doing 
those things which is way different. (14/P6/91) 

The discussion that followed consisted of eight contributions, started by the 
facilitator with a clarification question: 
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What was it about what your mum saw that she thought she liked what 
you were doing, what particularly struck her? (F/P6/91) 

I think it was in the discussion, it was finding out what kids were thinking, 
how they thought about things. (14/P6/91) 



i think a lot of the older people were totally frustrated at school because 
they were never allowed to say what they thought. (1 1/P6/91) 

We had this little discussion that ensued. She said ‘you are getting those 
kids to think about things and be able to make their own decisions m life. 
They are not going to be taken in by the media that says "this is what is 
happening-, they are actually going to be thinking about the information 
'that IS coming to them in their lives and <hey have to make t^heir own 
decisions based on. if all goes well, based on information, that they won t 
just believe everything that is told to them. I am happy Vvit t at, ee 
happy Vr ith doing that lor a living. (14/P6/91) 



So what else did your mother pick up on. and you when you watched it, 
in terms of what tells me the kids are learning. Did you get any clues from 
some from outside your classroom'^ .She could see that they were learning 
different skills, but was there anything else in terms of indicatois of learn- 
ing? (F/P6/91 ) 



I haven't thought hard on that one. (14/P6/91) 



C(initfUi}iicciting cm Acliicvcmcnl 

The purpose of another type of anecdote was to communicate an achievement. The 
Iner tended to use the anecdote to communicate the changes occurring h™ « 
her. In one example, a teacher told an anecdote to communicate a way in which 

teaching had changed; 

Can I make a very small comment'? At the moment with sixth-form classes 
_ I have got two classes, the rest are doing exams all this week What 1 
have done is have a think about my teaching at that level, and I think my 
pupil sensitivity has increased. Whereas I think you tend to think you have 
got to get through a lesson, present that material. That is what I have done 
in the past. I think now that I am watching facial expressions more and i 
I can pick up if a kid has switched off - if a kid is interested in wha 1 
am saying and 1 get a facial expression that shows some sort of puz/. e- 
mrnt I am going back and trying to dig out what it is that 1 am domg. 
Probably taking more time explaining in the multiple number of ways, 
giving it more illustrations and perhaps doing a lot more mini experimen s. 
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Today, for example, dealing with equilibrium in form six I latched on a 
number of little mini things and in the end got quite side-tracked and 
ended up doing something quite different . . . The sensitivity thing, I think, 
is pretty important. The kids are responding positively so that they feel 
happier to seek help. We got onto breathalysers, which is nothing to do 
with equilibrium. (21/P2/91) 

The discussion that followed consisted of thirteen contributions from the ori 
ginal teacher, the facilitator and six other teachers; 

I like that, that is me when 1 am teaching sometimes — you call it side- 
tracked, 1 just call it a learn track. The kids cotton on to something and 
then they start asking questions and so the direction that you are going in 
goes...(I4/P2/91) 



What did you call it? (F/P2/91) 



Learn track. 1 like that, I use that. (14/P2/91) 

My daughter came to school with me on Queen’s Birthday Monday 
because we had to have school unfortunately. She sat in the back of my 
classes doing her science work experiments. It was quite interesting, her 
comments on my teaching. 1 was doing that all the time according to’ her. 
She reckons the kids were sitting there deliberately side-tracking me. She 
said then you w'ould come back and do a bit more teaching and then off 
they would go again. (1I/P2/91) 

It is horrible when they say to you afterwards ’why don’t we ever do any 

work'.'’ because 1 had that. We have talked about things all afternoon 
(I6/P2/9I) 

Well work is writing, isn’t it ’ ( 1 1/P2/91 ) 

Is learn-tracking an aspect of constructivist teaching? (F/P2/9I) 

Yes, it has to be. (2/P2/91) 

They are building up an idea and then a question is occurring, they arc- 
try ing to clarify lor themselves or if .something has occurred to them that 
doesn t quite make sense so they ask the question. I assume that is what 
you mean. (7/P2/91) 

\ es, that IS what happened to me. We were doing precipitate reactions and 
we ended up talking about heart attacks ... a build up of cholesterol in 
blood stream and then we got on to how do you at that. (14/P2/91) 
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Initiating or Adding to a Pehate 

Another type of anecdote was used to initiate or add to a debate on some theoretical 
idea. This was done by giving instances to back up an idea or opinion in a discussmn. 
or to lead into a discussion on some ideas teachers were mulling over in their 
minds In this example, a teacher made a general .statement about students relating 
the science they are learning to their everyday world, and then told an anecdote to 
exemplify the general statement: 



It is nice when the kids come up with everyday examples and can equate 
it to something happening at home. (With) the third form we just took 
solids and talked about heat and what happens to the particles when you 
heat them. You know the standard little thing - we have got one with 
iron and aluminium and mst and copper ... and someone said ‘no they 
can’t really all be the same, well not exactly the same because that is 
what happens in kitchens with your pots.’ Then I said ’well what kind 
of pots are they’ and they come out with ‘well there is aluminium and 
there IS the shiny stainless, and you get ones that have got copper on 
the bottom too’. So we had the three. 1 said ‘you rank those m order of 
which ones would bum your food the quickest’ and they had to put t em 
in order. And then they were quite happy having bets on their other three 

measures. (12/P3/91) 



In another example of linking what was happening in the classroom to the 
theoretical ideas being introduced and discussed, a teacher told how some of 
the "iris in her class were reluctant to Join m. The comment was made altei the 
group of teachers had watched excerpts from a video of a local teacher teaching 

intcracti\ cly. 

1 am just thinking of one of my fifth-form science classes where 1 am 
merely trying to get through the work ... and 1 think of all those girls in 
there who just sit like dummies and 1 am not getting a response Irom them 
because 1 am not using this technique on that class. It takes longer, it takes 
longer . . . and it just makes me ask ‘do you think girls learn science better 
in r single sex school?’ I tind that unless you have an accelerant class 
where the girls feel really on a par with the boys, they are happy to con- 
tribute . . . especially the top girls. But . . . the average girls, they sit ae 
and ... I consciously ask all the girls first to get a response from them. 

But 1 can see that they don’t want to be asked in case their answers arc 
wrong . . . (35/P6/92) 

This account of what it was like in her classroom prompted a debate on gender 
issues in science education and in an adult group such as their own, with part cular 
focus on sharing talk time and listening skills. The debate went on or live to ten 
minutes with eighty contributions being made by the teachers and the facilitator. 
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Getting Help with a Problem 

One funher purpose for telling anecdotes was to get help with a problem. For 
example, in session seven of the 1991 programme, the first anecdote was given in 
respon.se to the facilitator asking if there was anything nev. the teachers had tried 
and what kind of feedback had they received. A teacher replied, seeking help with 
an aspect ol' interactive teaching: 

The other thing I tried to do was . . . with my learning assistance group I 
think I have identified my problems . . . And it is probably because" (they) 
have had a lot of (expenence of) their ideas not being particularly relevant 
and either behaving nicely ... or being in a behaviour problem so that if 
you can get them to shut up and do something, you think you are winning. 

And so their ideas never actually have to surface. And so I was trying lo 
find out where their ideas were at. to start from there . . . .So I have tried 
to cut down on their book work because they switch off and trying to 
make more group work where one person records and the others give their 
writing instead of having them writing things down. 

And what I have found ... is that they actually got quite cross — 
because at least when they did their book work they could switch off and 
they were just writing and I was perpetuating their behaviour anyw ay. And 
they got a bit bewildered and a little bit cross with me because I was 
asking them to think about things. And I di.scovered I really don’t know 
where their ideas are coming from and I am not quite sure how' — that is 
where I need a bit of help., .like we are looking at mixtures at the 
moment and I don't know' the questions . . . when I had the scheme and I 
knew what it was that we were looking at I could find out the kids’ ideas 
about that and most of them had ideas that were around there and we could 
go on. If it is belore that, how do you know where to start to find out what 
they know? Does that make .sease? (I6/P7/91) 

In this last part of the anecdote, the teacher had given a clear response cue 
(’how do you know where to start to find out what they know?’), which was 
responded to with fifty-three contributions from six teachers, the facilitator and 
the original teacher, including suggestions for finding out the thinking of the 
students given by the other teachers: 

C'ould you use analogies with, say, actually have marbles and have a 
beaker or a cup or something or a little box with marbles all the same 
colour and then some marbles that are different sizes but the same colour 
and then marbles that are different colours and than another one where 
they arc different colours and different sizes and simply ask them if they 
could separate the different ones into groups. It may be that they will pick 
out that the marbles that are all the same they can’t separate into any sort 
of groups. I he next lot they can separate into groups, and you could 
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nerhaos leave them a little bit in terms of how are you sorting them? 
Something is different about them and perhaps lead them a itt e it a 
pllem is ihoueh. have your kids go, ihis idea, do ,o„ ih,^ 

Z l'er is made of one eon.inuoos .hing. h»e no, go, ,h,s ,dea 
that matter is made of lots of tiny little bits? (7/P7/91) 

Well maybe you need a couple of survey ^ do^lhey 

vf-rv beeinning You could say to them ‘if you had a really . . • do tn y 

knl'^ha, . Lroscope is, have Ihey used a m.croscopes you eould say 

Ihe ^rseen. ,o Save some idea ,ha, if you used a very PO»« “ " 

IXe you "ouid see li„le bi,s of ehalk or liule bus 0, paper, ,7/P7/91, 

Wh it 1 would do 1 would focus on the word ‘mixture’ and 1 would go 
(8/P7/91) 

The one 1 do, have done in the past, problem-solving one - 1 make 
un the problem coming from those units, put it on the board there an 
■mlmdialdy -Ir that with no discussion at all they have to write down 
how they think they are going to solve the problem or just 
what they think about it. A simple one like ‘what is a ^ 

,hev wnte their answer. Then you go and di.scuss it all 

whatever else and then 1 ask the same question again and they reeord . 

& 1 slru ihdr heforc and u„ur view of i, ,hu, way. 1, has worked reason- 

ably well. (107P7/91) 

If vou asked in your survey, (irst of all. what they thought using a powerful 

? ,TTn,e I'.m Wha, wild ,hc sicarn look like on a mieroscopre 
“e;f ™ ii^lke ,he,n - I don', know whe,he, ,ha, n„gh, n„ke 

them think. (7/P7/91) 

^e d,seussi„n eonhhued on '™ w™^^^ 

rk'r;- nr,rr,:uUer sug^esbons o, poss,ble ,eaoher 
activities. 
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te-.ch 1 w '0 get help with a specific 

cach.„g problem. Women tended to tell this kind of anecdote more than the men 

did. The sugge.stions sought were in terms of what i as the teacher could do' 



The Purposes for Telling Anecdotes 



Telling of anecdotes appeared to sers'e several purpo.ses. First, there were eognitive 
outeomes as telling aneedotes helped the teachers to: 

• clarify their own ideas and beliefs about science, teaching and learning 
science, .science education, and professional development' 

Share their ideas with others, to li.sten and compare their own ideas and 
beliefs with others; 

construct new ideas about teaching and learning; 

desdrer knowledge if 

accept new ideas as part of their belief system* 

• link new theoretical ideas with their classroom' practice' and 

• talk about (and value) what they were doing in their classrooms. 

The shanng s^essions and the use of anecdotes al.so enabled the teacher devel- 

ca^to h ' c.xperiences and knowledge of the teachers. The teachers 

amc to the programmes witn their own existing ideas, beliefs, feelings, experiences 
neems and problems. By enabling the teachers to talk about them, the Scilitator 

v'dued"inTeV ■ taken into account and 

valued in the learning or professional development process. The facilitator or guest 

hem^el u ^ '"“'"Awhile ideas and activities: the teachers 

hem. elves were able to contribute to. and determine, the topics for discu.ssion in 
the sharing sessions. The teachers felt the opportunities for contributing to be 
empowering as they became more confident that their own ideas were of value 
even if everyone did not agree with them. 

A., well Ihis cognitive ralionalc, Ihe sharing sessions and Ihc nse of ancc- 



/.w 



value what was being done in the ela.ssroom; 
value the teachers’ own ideas, beliefs and values; 

attend to the feelings associated with teaching experiences and beliefs about 
tcacning; 

share and manage the feelings associated with the change proce.ss' 

a res.s some of the personal beliefs about themselves and about themselves 
as teachers; 

give and receive pensonal support and feedback for self-esteem, confidence 
and encouragement; 

confimi that they were not alone in their cxpenences of teacher development; 
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• validate the ideas of the teachers; 

• empower the teachers when their contributions were accepted and valued; 
and 

• encourage the teachers to innovate and have the confidence to keep on 
taking new initiatives. 

There was also a social rationale for the sharing sessions and the use of 
anecdotes. The talking and sharing were planned to foster a sense of belonging to 
a group and of participating in social interactions or conversations. These were 
also planned to break down the isolation of teachers in classrooms, to give all the 
teachers attention and not ignore some, to provide a place tor teachers voices to 
be heard and taken seriously, to blur the distinction between novice and expert and 
to communicate the expectation that all participants would be contributors to the 
discussion and thinking in the programme. Anccdoting was the main way that the 
group renegotiated and reconstructed what it means to be a teacher of science. 



The Role of the Facilitator 

The facilitator played an important role in the teachers' use of anecdotes to talk in 
the professional-development situation. The facilitator focused and monitored the 
direction of the discu.ssion, so that the teachers were able to give their lull attention 
to the content of an anecdote. Facilitation was helpful to: 

• encourage all teachers to tell anecdotes; 

• ensure that a response cue and a resulting discussion w'cre part of the 
anecdote telling episode. Often the facilitator had to give the response cue, 
such as 'what tells you the students arc learning?'; 

• ensure that the resulting discussion did not move away from addressing the 
teller's response cue and to ensure that the discussion enabled support, 
feedback and reflection to occur; 

• encourage, by asking probe questions in the discussion following an anec- 
dote, a consideration of the theoretical ideas and issues introduced in the 
workshop se.ssions or that were important to the teacher development being 
sought; 

• give summaries and overview's; and 

• ensure that all who wanted to, contributed to each sharing session. This 
often meant rounding off one anecdote to allow for others to be told. 

Facilitating the use of anecdotes in teacher development required a different 
perspective to that involved in facilitating the workshop activities. In facilitating 
the use of aneedotes, the facilitator enabled the teachers to determine the topic for 
discussion within the broadly agreed to framework, — that is, leaching that takes 
into account students' thinking -- and to talk about the matters that were important 
to them. 'I'he points of detail and the overviews that the facilitator wished the 
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teachers to think about, had to be fed into the teachers’ discussions. In contrast, the 
workshop activities provided more opportunities for the facilitator to determine 
the topic for discussion, as well as to talk about the details and overviews that she 
thought were important. 



Summary 



The teachers in the research project commented that talking with other teachers 
was an important factor that helped their professional development. The mode of 
talking most valued by the teachers in the professional development situation was 
telling anecdotes (narratives of significant incidents), which were planned for, and 
occurred most often, in the sharing sessions. The use of anecdotes was a means by 
which teachers could ask for, and receive, personal and professional support and 
feedback. The anecdotes also enabled the teachers to reflect on their classroom 
teaching experiences and to consider new teaching activities. The use of anecdotes 
helped the teachers to engage in support, feedback and reflection which are the key 
aspects of promoting teacher development. 

In addition, the use of anecdotes enabled the teachers to focus the discussion 
on teaching and w'hat they were doing m the classroom. Classroom activities were 
central to telling anecdotes, enabling the teachers to share new teaching ideas, 
problems, and solutions that worked; to think about using new activities in their 
classroom; and to communicate with each other about w^hat to expect w'hen a new 
activity is used. 

There was also a social rationale for the sharing sessions and the telling of 
anecdotes. Talking and sharing experiences, beliefs and feelings were planned 
to foster a sense of belonging to a group and of participating in a social inter- 
action, a conversation. As a deliberately planned for part of the programme, the 
social interaction broke down the isolation of teachers in classrooms, gave all the 
teachers attention rather than ignoring some, provided a place for teachers’ voices 
to be heard and taken seriously, empowered rather than controlled teachers in 
their professional-development process, blurred the distinction between novice 
and expert and between teacher and le<irncr, and communicated the expectation 
that all participants would be contributors to the discussion and thinking in the 
programme. Most importantly, the social interaction fostered the personal and 
social reconstruction of the teachers’ views of teaching and learning science, and 
their values and norms of being a teacher of science. Cognition can be viewed as 
a social process, and the anecdoting enabled the collective thinking of w'hat it 
means to be a teacher of science to be renegotiated and reconstructed. 
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Introduction 

In the preceding chapters, we have presented a model of teacher dcN clopment based 
on social, personal and professional development. However, given that teacher 
development does not occur in a vacuum, we outline briefly in this chapter some 
of the wider social, economic, political and historical contexts tor teacher dcNclop- 
ment in New Zealand and the United Kingdom. These two countries have been 
chosen because we as authors are most familiar with them and because in both, 
recent scK'ial, economic and political changes have made marked changes in education 
and the work of teachers. We invite readers to compare these contexts with that in 
their own country. In describing the contexts in which teacher development is 
occurring in our countries, we essentially outline some major contemporary v»a\s 
of viewing social and personal lile and consider their implications tor the nature 
and conduct of teaching and teacher development. 

Teachers in the United Kingdom and New Zealand, like their colleagues in other 
countries, are living and working in a rapidly changing world — a world which is 
making increasing demands on them to change. Until recently, the voices of cduca- 
tionaliMs have been most intluential in determining the direction and scope ot educa- 
tional change. Educationalists are those with a direct employment-related interest 
in educational policy and its implementation; a very loose aggregation of school- 
teachers, teacher educators, educational researchers, curriculum developers, and local 
covemment school inspectors and advisers. They ha\’c arguably had more influence 
historically on policy formation than the ideologies of politicians, the ambitions ot 
particular parents, or the interests of potential employers. But this is changing: the 
voices of politicians, claiming also to speak on behalf of parents and of employers, 
are being more clearly heard, at the expense ot those of educationalists. 

The changes teachers are being asked to make need to be seen in the amtext 
of the changes in our societies. One influence for change can be linked to the post- 
industrial society and post-modernism. Another is the emergence ot the ‘New Right 
in politics generally and in educational matters particularly. As is discussed in the 
following two sections, these social forces vie tor influence over education. Indi- 
\idual teachers may be personally attuned to one ot these forces for change, oi 
indeed try to reconcile them. Their professional work and development are cer- 
tainh increasingh influenced by them. 




141 



Teacher Development 



Post-industrial Societies, Post-modernism and Education 

One aspect of the changes influencing teachers, teaching and education, is the post- 
industrialist society, the key features of which include the change from a goods- 
producing to a service economy; the increased use and sophistication of information 
and communications technologies; the increase in professional and technical jobs 
compared to manual labour; occupational flexibility and diversity; working as a 
part of a team; a valuing of innovation, creativity, and enterprise; and international 
travel and migration. 

Another aspect of change influencing teachers and education is that suggested 
by the term ‘post-modernism’. Post-modernism is a term that defines or suggests 
the ‘overall character or direction of experimental tendencies in Western arts, lit- 
erature, architecture and intellectual activity since the 1940s’ (Bullock, Stallybrass, 
and Trombley, 1988, p. 671). Post-modernism is often associated with a pluri- 
cultural range ol styles, multiple voices, moral and scientific uncertainty, chal- 
lenges to authorities, eclecticism, deconstruction, and a critique of modernism. 

These two changes have given rise to new patterns of social, economic, polit- 
ical, and cultural relations. Hargreaves (1994, pp. 38-46) sees these collectively as 
constituting ‘post-modernity which he defines as a social condition comprising of 
social, economic, political and cultural relations, including post-modernism as an 
aesthetic, cultural and intellectual phenomenon. Like Hargreaves, we are primarily 
analysing and explaining post-modernity as a .social context in which teacher develop- 
ment is occurring, without adopting a post-nuxlem theoretical position. As Hargreaves 
notes (1994, p. 43), ‘post-modcniity . . . offers a new social arena in which moral 
and political values and commitments in education can be played out’. While some 
may view' post-modernity as promoting equity and multiple voices, others may see 
it as a capitalist ploy. 

Hargreaves (1994) distinguishes post-modernity from modernity, and sees it 
as in tension with, a critique ol, and a response to modernity. Modernity can be 
described in this way: 

At root, modernity rests upon Enlightenment beliefs that nature can be 
transformed and social progress achieved by the systematic development 
of scientific and technological understanding, and by its rational applica- 
tion to social and industrial life. (Hargreaves, 1994, p. 23) 

Hargreaves (1994) asserts that modernity is manifest in three arenas of action, 
each of which is echoed in the educational system. In the arena of economics, 
family and work are separated: workers carry out repetitive tasks in a precise way; 
the scope cd' these tasks has become narrower, the precision of their delinition more 
exact, and the scope for personal input by workers reduced: and expansion is 
essential for economic survival. 

In the arena of politics, the State is strong, centralized, regulatory and inter- 
ventionist, with respect to social w elfare, health and education. In the arena of the 
personal, there is a sense of security, sense of place, identity with a group, and 
well-articulated values and morals. 
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In recent years, a crisis of modernity has arisen, which has its counterpart in 
the education system (Hargreaves, 1994). The economics of modernity has pro- 
duced a surplus of goods, for which no markets can be found at a price which will 
continue to support the factory system. The politics of modernity has been telt to 
be dysfunctional, with the centralized State stifling initiative and neglecting key 
social issues and conjunctions of issues. Tlie organization of modernity has been 
seen as stifling innovation, responsiveness and entrepreneurship. In the arena of 
self-identity, the expression of people’s innerselves was felt to be suppressed tor 
the public face. Tlie self was seen as being sacrificed and work becoming increasingly 
meaningless. 

Post-modernity is, then, the social conditions resulting from the emergence of 
the post-industrial societies and post-modernism and in which teachers and stu- 
dents arc living and working. In the workplace, it is characterized by occupational 
flexibility, such that any worker may have to discharge a wide-ranging and evolv- 
ing set of tasks; work is not defined by roles but by tasks, projects and networks; 
a growing amount of work is part-time, temporary and contracted out; and wage 
arrangements are flexible, with more use of bonuses and merit pay. The organiza- 
tion of the workplace itself is also fluid, involving the rapid changing of the location, 
structure, and purpose of industrial units. For example, in some organizations, all 
the workers are not located on one site. 

Post-modernity is also characterized by technological complexity, within a 
rapidly changing technological environment. For example, personal computers and 
telecommunication equipment arc increasingly more complex and sophisticated. 
Technological sophistication and complexity have also in effect compressed time 
and space. The instantaneous communication now possible by telecommunications 
can engender personal anxiety through the pressure for rapid completion of tasks 
and decision making, the rapid pace of change, the guilt created by not keeping up, 
and the erosion of time for reflection on core values and relaxation. 

A\nothcr characteristic of post-modernity is the globalization of markets; lor 
example, through the creation of free trade communities (such as the European 
Community) and a common currency (the Eurodollar). Globalization has under- 
mined the justification for nation states, in which the common culture and eco- 
nomic organization of each state has been emphasized. One reaction to ihis has 
been the intensified search for local culture and a national identity. 

In our day-to-day living, post-modernity may be seen as characterized by a 
plurality of belief systems; the replacement of the culture of certainty with a culture 
of uncertainty; the discrediting of meta-theories; multiple and often contradictory 
positionings by people — the sell is no longer defined in terms of a single position, 
and the blurring of the boundaries between self and the world beyond. 

The nature of educational systems which w'ould be derived from, and support, 
a post-modern age, is only just beginning to be teased out in theory and practice. 
One characteristic of such an education system would be an emphasis on young 
people leaming-to-lcarn; that is, on gaining metacognition of their own learning 
processes. ^Students would relate to a wide variety of sources of support for their 
learning, including teachers, other adults in the community, their peers, and a 
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range of experiences available both directly, for example in industrial settings, and 
surrogately through multi-media. They would have much more control over what 
they leamt, when, and how\ They would be learning for continual learning and 
change throughout adult life. Another characteristic would be learning problem- 
solving and problem identification; selling, marketing, persuasion and communication 
skills; and information-technology .skills. Other learning outcomes promoted would 
be adaptation, flexibility, creativity, innovation, initiative; self-management and 
autonomy, and collaboration; skills for coping with the insecurity of rapid change 
and shifting bases; and learning for living in a global village, such as learning a 
foreign language. Education in a post-modern context would also include learning 
for a bicultural and multi-cultural world; for inclusivene.ss with respect to ethnicity, 
gender, and disabilities; and learning the skills of critical thinking on the power 
relationships and ideologies embedded in policies and actions. 

Po.st-niodemity would present particular challenges to teacher development. 
The focus of teacher development would be on taking into account students' thinking, 
learning processes, gender, disabilities, cultural experiences, ethnicity and languages. 
Teacher development would be helping teachers to take into account contexts for 
learning, and to see an important part of learning as the linking of new learning 
with evei7day knowledge and experiences. It would be helping teachers to leam a 
range of teaching .strategies and to critically evaluate them. 

Curriculum development, linked with teacher development, would be focusing 
on the inclusive curriculum with respect to gender, disabilities and ethnicity. The 
curriculum would also be promoting leaming-to-leam .strategies for students; teach- 
ing and learning activities that are engaging .students in thinking, information skills, 
problcni-.solving, innovation and creativity: the use of information technologies; 
interdi.sciplinary studies; non-racist, multi-cultural science education; and the learn- 
ing of science in indigenous languages. In addition, it would view one aspect of 
curriculum development as being school -based (and, in many countries, w ithin a 
national framework). 

^ Another challenge that the post-modern world gives to teacher development is 
to the content and ways of working in teacher-development programmes themselves. 
Teacher-development programmes would take into account teachers' (as learners) 
thinking, learning processes, gender, di.sabilities, cultural experiences, ethnicity and 
first language. Contexts for learning for teachers (as learners), w'ould also be taken 
into account, and an important part of learning would be .seen as linking new 
learning with everyday classroom knowledge and experiences. Topics for learning 
by teachers would include those decided by teachers’ concerns and re.sponses, and 
would include the learning and change processes for teachers as learners; that is, 
nietacognition. Information skills and using information technologies would also 
be ineluded, such as using Internet and e-mail to communicate locally, nationally, 
and internationally. The programmes would be inclusive; enable teachers to have 
ownership of, and engagement in, their owm learning; and empow'er teachers as 
stakeholders and contributors to the renegotiatiem and reconstruction of the culture 
of teaching. The programmes would involve collaboration and negotiation. They 
would involve teachers learning critical reflection to clarify the core political and 
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social ideas and values underlying proposed changes, and to clarify their own 
moral and ethical frameworks. It would also involve helping teachers to manage 
the resulting unpredictability, risk, uncomlortableness, feelings of loss of control, 

and spontaneity. ^ n • i t- 

However, teacher development in some countries (notably the United King- 
dom) seems to be moving in exactly the opposite direction, with strenuous efforts 
being made to reinforce and exaggerate the structures and provision of education 
that would be expected within modernism at the peak of its development. In other 
countries, for example. New Zealand, those aspects of post-modernity which are 
seen to contribute to economic recovei^ and competitiveness, are being encouraged, 
while others are not. 



The New Right Policies and Education 

In many countries, for example. New Zealand and the United Kingdom, a major 
chance has occurred in society and in education with the implementation of the 
policies of neo-conservative governments. In this section, we outline these policies 

and ii particular their impact on education. 

Dale (1989) saw the State in a capitalist country as having to face three 
permanent problems; how to provide support for the process of capital accumula- 
tion by individuals and trading organizations; how to guarantee the context for 
the continued expansion of capitalism, whether in temis of existing markets or the 
acquisition or development of new markets; and how to legitimize the capitalist 
way of organizing production, including the State’s own part of that broad enterpnse. 
The public-education system, being provided by the State, and therefore a de facto 
ami of state policy, must face these several problems simultaneously. The solutions 
which are eventually reached may well be in tension both within themselves and 
between each other. Support for the process of capital accumulation suggests an 
emphasis on the education of an elite through a curriculum designed to identify 
that dlite The provision of a context to support and expand capitalism suggests 
an emphasis on either equality of access to educational opportunity or on equality 
of educational outcomes. Legitimizing capitalism can be supported by the use 
of the profits of capitalism to provide an educational system to facilitate the 
personal development of individuals as well as to produce appropriately prepared 

workers. ,r • j ♦ r 

The tensions between these prescriptions for education arc self-evident. In 

times of stability for capitalism within a state, the distribution ot power between 
the leeislature, the educational bureaucracy of the State, individual schools, and 
the teachers within them, achieve an equilibrium. However, in times of crisis for 
capitalism, which is manifest in the diverting of money by the State f™m the 
provi.sion of an educational system, this equilibrium is profoundly disturbed. Dale 
(1989) cited Habermas (1976) to suggest that the State will, in these circum- 
stances, seek both to withdraw from its extensive commitment to education and 
to change the emphasis from the support of individual personal development to 
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education which will suppoil national economic survival. In a capitalist crisis, as 
experienced in the 1980s and 1990s (and beyond?), the legislature of the State will 
seek to bring about rapid change in the educational system through laws that 
increase state power. That power will be used to legislate for the reduction and 
changed emphasis of educational provision; to have the state bureaucracy set out 
administrative requirements which are both more detailed and more uniformly 
applied; and to require schools and teachers to adhere closely to them. 

In the.se circumstances of change, interest groups contend with each other to 
influence the philosophy and detail of legislation about education and its imple- 
mentation. There are, according to Ball (1990), currently three broad, loosely defined, 
and overlapping groups contending for influence in educational policy making. 
Although using the example of the United Kingdom, which can be viewed as a 
typical capitalist State in crisis, Ball's (1990) analysis seems to apply equally well 
to New Zealand (Lauder, 1990) and to Au.stralia (Seddon, 1991). The ‘cultural 
restorationists' advocate policies which. would 'return' education to its traditional 
role: the transmission of an idealized unitary culture, which is seen to have been 
a valuable preparation for a prosperous national economic life in the past and 
which is projected as being equally important in the future. This culture is built 
around external sources of discipline (organized religion, the head of State), basic 
skills (reading, writing, arithmetic), a knowledge of established ‘facts' (of national 
history and economic geography), and 'high' culture (traditional literary texts). 
Another group are the ‘industrial trainers', who seek to use education directly as 
preparation tor an adult lite of work within the established framework of industrial 
production. Their emphasis is on good time-keeping, a willingness to accept Fordist 
discipline, and the accurate peribrmance of repetitive tasks in combination with 
other w'orkers. The third group, the ‘new' progressives', see education as a way to 
prepare the young for a life of continual adaptation to changing employment and 
cultural norms, lor example, adapting to the changes that occur as post-modernity 
becomes a major social context. In the current .struggle for the pow'cr to set down, 
and to restate, policy for the educational systems in the United Kingdom, the cul- 
tural restorationi.sts are currently in the ascendancy and the industrial trainers have 
some influence, while the new progressives have been marginalized to a certain 
degree. [Apple (1993, p. 15) has analysed, with reference to the United States, 
the reasons tor this power shift.] The balance of influence among the three is, and 
seems likely to remain, fluid for many years. 

Educationalists have, over the last decade or .so, been able to make only a 
diminished contribution to policy formation in many countries. Their influence 
remains .strong in the classroom, although that too is being eroded by accountability 
mea.sures manife.sted in staff apprai.sal and national-qualifications policies. The extent 
of their decline in influence in policy fomiation varies widely, being arguably at its 
greatest in the United Kingdom and occurring to a le.s.ser extent in New Zealand, 
but is evident in the.se and other countries with the restructuring of the education 
system in the late 1980s and early 1990s. The change was often rapid (in New 
Zealand it was formulated and implemented over fourteen months during 1988-9) 
and reflected what Boston (1991, p. 2) de.scribed as ‘an analytic framework grounded 
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in public choice theory, managerialism, and the new economics of organizations, 
most notably agency theory and transaction cost analysis.’ This change in the edu- 
cation system has been part of the restructuring of the economy and the Govern- 
ment public state sector, following the worldwide trends in monetarism, and in 
response to previous social democratic governments. There was; 

a general view that state intervention to promote egalitarian social goals 
has caused the growing economic problems of western democracies. 

State intervention stifles individual initiative and invades individual rights. 
(Mitchell, McGee, Moltzen and Oliver (1993, p. 22) 

With regard to education, claims were made that it was not fostering equity, 
in terms of prrticipation and achievements, and was marked by middle-class capture; 
that education was characterized by falling standards, and ’inputs’ were not producing 
•outputs’; that it was overly bureaucratic, inefficient, and not responsive to ’users 
and ’consumers’ of education, locally and nationally; that it was not giving choice 
to parents on schooling; and that parents were excluded from decision making m 
education. Education was also seen as failing to provide students with skills tor 
future employment and failing to provide the changing economy with a highly 
skilled workforce to compete and survive economically. 

It was resolved that the way forward was restructuring education so that it 
addressed notions of the free market, in which education is seen as an economic 
commodity (Bates, 1990; Grace 1990), human nature as humans pnncipally self- 
interested, and success as depending upon individual effort (Lauder, 1990). Pro- 
ponents of the free-market approach to the organization of economic life argue that 
it has a number of advantages over the Keynesian model (Ball, 1990, p. 39). First, 
they believe that, by encouraging entrepreneurship, it is more effective in initiating 
and/or coping with rapid technological change. Encouraging individual initiative 
means that inequalities between individuals are both anticipated and thought desir- 
able. The approach contains no commitments to social justice, which is seen as an 
advantage because such commitments would imply social change brought about by 
overtly political means, and are claimed to distort the operation of the economic 
market. The status quo with respect to wealth distribution and power is being pro- 
tected. In an allied argument, the free-market approach is advocated because it is 
seen as containing no overt sexist or racist assumptions. The approach will also, it 
is claimed, produce maximum freedom of individual choice and action as external 
constraints are reduced to a minimum. It is said to offer greater efficiency and 
choice for the individual consumer as a result of competition within a market wl^h 
cncompas.ses all services, including those traditionally provided by the State The 
influence of the State in all aspects of economic activity is reduced to a regulatory 
minimum. All in all, the free market is thought likely to produce the best possib e 
circumstances for rapid and sustained economic growth, and is seen as intelligent, 
responsible ;md having outcomes that provide the best for people. 

In general, advocates of free-market policies are said to be from the New 
Right’ who feel the policies cover all aspects of any capitalist economy. Education, 
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having a large financial turnover^ is a major sector in any economy. From the 
New Right perspective, education is seen as a commodity. Under the dominant 
influence of the cultural restorationist and industrial-training groups, free-market 
principles now provide the major political context within which education is viewed 
by governments worldwide. In education (as in other sectors of the State), the 
implementation of New Right policies, based on free-market notions, has resulted 
in advisory, regulatory and delivery functions being separated and undertaken by 
different agencies to prevent bureaucratic capture; state educational monopolies 
being leduced to a minimum, with decreased budgets; services provided by the 
State being privatized or contracted out to private-sector providers; management 
skills, rather than professional and technical skills, being emphasized (and valued); 
management being devolved; and the quest for greater efficiency, with outputs and 
outcomes specified and audited (Mitchell, McGee, Moltzen and Oliver. 1993). 

Another characteristic of New Right policies is what Ball (1990) so elegantly 
calls ‘the discourse of derision'. Discourse is a manifestation of the relationship 
between pow’er and knowledge (Ball, 1990). What has emerged in recent times in 
the discourse surrounding educational policy-making has been what might be called 
a ‘discourse of belief': the strong, even vehement, and w'ell-marshalled arguments 
in favour of a set of variously expressed educational ideals based on free-market 
notions, put torw-ard as if no others could honestly exist. There are three central 
ideals which their proponents assert should govern policy formation. First, education 
should be structured in a way that will allow maximum parental influence over the 
quality, if not the nature, of the education schools provide. Secondly, education should 
be provided within a diverse range of institutions, to which admission by selection, 
albeit on a viiriety of grounds including, to some extent, parental preference. Thirdly, 
the provision of education should be accountable to parents, through the appraisal 
of teachers and through the regular testing and publication of students' achievement. 

Although this set of views has been influential in many countries since the 
emergence of formal educational systems for all citizens, it has grown to particular 
prominence over the last decade. The New Right groups, including those actu- 
ally within government, have come to believe that the slowing growth, and even 
regression, of many economies is due to the poor preparation of the young for 
work, to which, it is said, schools have failed to pay insufficient explicit attention. 
In an as.sociated argument, the apparent fragmentation of social values in many 
nation states is asserted to be giving rise to increased juvenile crime rates. Again, 
the cause of this fragmentation is said to be schools' lack of sufficient attention to 
social values. Lastly, and most significantly, it is asserted that educationalists, in 
aggregate, are responsible for these problems and are unresponsive to the concerns 
of government, parents, and industry. Ball (1990) has marshalled examples of these 
claims in connection with the United Kingdom, whilst Sikula (1990), Dawkins 
( 1988), and Middleton, Codd and Jones (1990) have conducted comp<irablc exercises 
for the L^nitcd States, Australia, and New Zealand respectively. 

A ‘discourse of disbelief is directed by the dominant group against tho.se who 
are assumed, often on little, if any, evidence, to hold any part of an hypothesized 
‘opposite* view. This ‘opposite* view would have formal education structured in a 
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way that would allow for the maximum influence of professional educators (lor 
example, teachers, teacher trainers, advisers, and educational researchers) over the 
education schools provided. This provision would be made within institutions which 
are substantially of one type; that is, the comprehensive school to which all the 
children in an area are admitted. This education system would largely be accountable 
to professional educators through the continuous assessment of student progress 
conducted solely or substantially by the professional educators themselves. 

The public ‘discourse of derision’, conducted by the two dominant groups (the 
cultural restorationists and the industrial trainers) essentially against the third group 
mew progressives), has three facets. The first facet is the use of these opposing 
views (on who should detemiine educational policy, the provision of schooling, and 
accountability) as a basis for public discourse without making recourse to available 
research on the evidence for, and functional and dysfunctional consequences of, the 
policies being debated. The second facet is the often successful attempt to deny a 
voice in policy formation to any individual or group judged, on whatever grounds, 
to be likely to hold the disfavoured view. Comments such as ‘oh, yes. you would 
say that, for you have a vested interest in ihe old system’ are examples of this facet 
of the public discourse of derision. The epistemological commitment implied in 
such statements, is to a belief which is not open to counter-argument and which 
allow's for the worth of a non-believer either as an individual or a member of a 
group, to be denied. The third facet of the public discourse of derision is the 
projection onto the disfavoured group of the causes of apparent policy failure, 
because, at an earlier time, educationalists were said to have opposed it. Thus 
Lawlor (1994), in talking about the use of the United Kingdom National Curric- 
ulum as a way of undemiining the influence of educationalists, writes: 

... the very consensus it was designed to challenge has shaped and been 
absorbed into it. so it has become acceptable to education s moral majority. 
Instead of the minimum curriculum originally envisaged, which would 
ensure basic standards in the most important subjects, there sprouted an 
ever-ramifying ‘entitlement curriculum', designed to lay down what every 
child should learn, and how he or she should learn it. (Lawlor, 1994) 

The discourse of derision is now, through a variety of tactics, used in attempts 
to influence educational policy throughout the world. One tactic is to compare 
indexes of educational achievement in the home country unfavourably with those 
in another, more economically successful, country. Berliner (1992) suggests that 
the unfavourable perspective is often attained by overlooking the social price 
attending that apparent success; for example, the distortion to adolescence caused 
by c.xccssivc study and the incidence of corruption concerning assessment grades, 

in Japan, r ui u 

Another tactic is to misuse existing statistics, to extrapolate unjustifiably bey- 
ond existing data, while again being ignorant of, or overlooking, relevant social 
factors. For\-xample, Berliner (1992) has demonstrated that it is entirely justified 
to make a range of assertions for the United States which arc contrary to New Right 
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statements. Thus, there is strong evidence to suggest that today's young people in 
the United States are cleverer than their predecessors, both in terms of their rate and 
breadth of leaxning and in terms of their overall achievement. AVTiilst raw average 
Scholastic Aptitude Test scores have declined by about 3 per cent since 1965, there 
has also been a rapid increase in participation in education by those from rural areas 
and the ethnic minorities — groups which historically returned lower scores than 
urban groups in the ethnic majority. Overall, the performance of the United States 
students in standardized attainment tests is probably not declining. In general, the 
schools of the USA are not expensive, when viewed against a background of pre- 
vailing social conditions, and support high levels of achievement by many students. 

It would seem from Berliner’s (1992) analysis that some of the criticisms of 
today s educational systems arise from a series of identifiable errors in the evidence 
on which the criticisms are based. One such error is the general failure of those 
systems to collect a database that is sufficiently broad, standardized and long-term, 
to show real trends. For the research that has been done, analysis has not allowed 
tor changed social circumstances within an education system; for example, changing 
rates and compositions of participation, which stem from changes in such social 
circumstances as housing, family composition and health. There have also been 
substantial technical changes in achievement testing which have not been identified 
and allowed for in the production of apparently comparable statistics. Worst of all, 
by no means all testing has been conducted in a technically competent manner. 

The New Right’s use of research in these ways can be identified in respect of 
particular government documents. Hammersley and Scarth (1993). in reviewing a 
major British report on primary schooling, conclude that the authors selectively 
interpreted evidence, engaged in over-interpretation of evidence to support an 
apparently pre-formed conclusion — that is, they drew false links between effects 
and causes and progressed unjustifiably from conclusions to remedies. When 
properly conducted, research can show the inadequacies of governmental state- 
ments. Thus Raban, Clark and McIntyre (1993) have shown that an oft-repeated 
claim, that British primary teachers are not using the phonics approach to teach 
reading and have abandoned the u.se of reading schemes, is quite untrue. 

The New Right’s growth in influence over educational policy formation has 
very significant implications for teacher development. First, the lines of commun- 
ication from teachers to policy makers have been severely weakened in the attempt 
to prevent bureaucratic capture. Secondly, governments are much less willing to 
support teacher-development activities that encourage the skills of critical inquiry, 
which would themselves be applied to existing and anticipated policies. Tliirdly, 
and allied to the second, is the emphasis given to teacher development focused on 
compliance with regulations and with the implementation of official policy in the 
classroom. For example, in New Zealand, the current teacher development in science 
education which is directly government funded, is on the implementation of new 
curricula and the new New Zealand Qualifications Framework. The funding given 
to schools for professional development (and which is not captured to implement 
new policy) is often spent on topics in science education, such as getting students 
thinking, accelerated learning and mixed ability classes. Direct government teacher 
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development activities have not focused on how to reply to the increasingly prevalent 
use of the discourse of derision, how to be included in education policy-making or 
how to undertake action-research and critical inquiry'. Teacher development pro- 
grammes have largely been seen as moulding the teacher as a technician to imple- 
ment government policies rather than as empowering teachers as professionals and 
contributors to the reconstruction of what it means to be a teacher of science and 
critical inquirers. Whilst the educators involved in running the programmes have 
done the most they can to base the programmes on educational pnnciples, our 
criticism remains. 



The Cultural Landscape of Teaching and Learning 

The tensions within and between the different social contexts are played out within 
the different aspects of schooling. These different aspects may be reterred to col- 
lectively as the cultural landscape of teaching and learning. Teachers working in 
schools necessarily work amidst these tensions, which in turn, influence teachers' 
learning in teacher development situations. In this section, the tensions in each of 
the key aspects of schooling are considered. 



The Structure of the State Educational System 

In New Zealand and the United Kingdom, state schools — that is, those for the 
great majority of the population — are now expected to act as isolated units. The 
notion of a network of educational provision, in which individual schools act to 
some extent in concert and which is under the guidance of a locally accountable 
coordinating authority, has been abandoned. Rather, schools are now expected to 
act separately, in competition with each other for students. The dominant relation- 
ship is to be with the central Government, which allocates resources, largely on the 
basis of the number of students of a given age that a school has. For schools, the 
notion of networking between agencies and roles is difficult. Informed obserx'crs 
(foreximiple, Smythe, 1992; Pryke, 1994) are noting a common pattern of emerging 
problems; the central Government agencies are unable to deal efhciently with the 
myriad of individual institutions; the quality of individuals who have become trus- 
tees or governors varies greatly; schools vary in their capacity to make up shortfalls 
in central funding; and attention is drawn away from education to matters of hnance. 



The Management of Scluufls 

The focus of school management is moving from professional matters to admin- 
istrative ones. It is also becoming an increasingly specialized activity. This is a 
consequence of, simultaneously, a greater allocation of legally binding tasks to 
schools and an ever more frugal allocation of finance with which to carry out those 
tasks. Making the money go round is a concern for each individual school, with 
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serious consequences tor failure. There is a risk that school management, in its 
growing conceni with finance, is becoming separated, in terms of both career 
track and priorities, from the traditionally dominant concerns of schools — that is, 
with the w'elfare and progress, in the broadest sense, of students. Mitchell, McGee, 
Moltztn and Olivier (1993), in a research report on the effects of restructuring on 
schools in New Zealand, indicate that increased workloads for teachers, princrpals 
and trustees have occurred. For principals, these workloads were often seen to Vc 
excessive and were largely the result of increased management responsibilities at 
the expense of professional leadership. 



The Expectations of Students 

Students have, of course, always kept a close eye on the relationship betw'cen 
how much time and energy they expend in formal school learning and the reward 
for that effort in terms of public recognition through examination results and/or 
personal satisfaction. A simple respoase by students to the New Right curriculum 
prescriptions that exist in the United Kingdom, for example, might be to memorize 
the knowledge required to pass an examination. On the other hand, post-indu.strial 
and post-modern influences in students liva's arc towards being knowledge creators, 
with highly developed skills of problem-solving, innovation and entrepreneurship, 
communication, negotiation, information location and usage, and leaming-to-Iearn. 
Few* oi these arc assc.sscd in examinations and. therefore, few are given formal 
status in the education system. 



7 he Nature oj the Curriculum 

A revisit)n of the school cumcukiiii has been a feature of recently restructured 
education sy.stems. In the United Kingdom, a national curriculum has been developed 
foi the first time. In New Zealand, .he existing syllabuses have been revised to form 
a curriculum framew’ork and curricjium statements lor each 'subject' or learning area, 
over the range of schooling (ages 5-17 years). 

A major issue in the curriculum developments has been what view of know- 
ledge should inform education. One tension is between the views of the cultural 
restorationists, who favour the academic curriculum (knowing what, or the ability 
to reproduce knowledge), and the industrial trainers, who favour the 'pre- vocational' 
curriculum (knowing how, or the ability to use knowledge in unfamiliar contexts) 
(Ball, 1990). In the United Kingdom, 'knowing w'hat' (the ability to reproduce 
knowledge) seems to have triumphed over 'knowing how', leaving creativity (the 
ability to invent knowdedge) by the wayside. A second tension surrounds whether 
pre-voeatioiial education is of value for all students and whether it can co-exist with 
academic education, as is argued m New South Wales: 

The comnionscnsc recognition that schooling must pro\ide our young 
people with knowledge, skills, and attitudes that are relevant to the world 
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of work ... in no way conflicts with the Government's commitment to a 
broad general education for personal growth and community responsibil- 
ity. (Metherell, 1989, p. 10) 

This view is also currently being adopted in New Zealand, with the Govern- 
ment's imposition of the vocational New Zealand Qualifications Framework into 
the years of general schooling for 15- to 17-year-olds, In addition vocationa isrn is 
evident in the national curriculum. On the other hand (in 1994 at least), the United 
Kingdom seems to be moving towards a cumculura with a fairly clearly dehne 
branching into the academic and the pre- vocational at age 14 (Deanng, 1994) 

It does seem highly likely that the rigid specihcation of content in the Uni c 
Kingdom's academic curriculum will be superseded or joined by an equally rigid 
defined pre-vocational curriculum, A third tension regarding views of knowledge 
concerns ontological commitments. In science education, this has been evident in 
the debates as to whether scientists and learners of science can come to know the 
world as It truly is or whether knowledge is a construction that models reality. 

Another tension in the cumculum has been created with the requirement se 
by oovernments that the cumculum be specified in terms of levels of achievement 
ove'r the range years of schooling. These levels are used for measuring learning 
outcomes and arc ba.sed on a belief in the need for accountability and on bchavi- 
ourrst views of learning. The notion of levels is at odds with constructivist views 
of learning. The tension that this creates is evident in the 

of the New Zealand science cumculum (Ministry of Education. 1993), in which the 
knowledge to be learnt is categorized into eight levels, while the learning outcomes 
relating to skills are categorized into four only. Separating the scientific knowledge 
to be learnt from the skills of scientific investigation to be learnt, conflicts with a 
view of science as an activity for knowledge creation, SeparaUng knowledge to 
be learnt from the cognitive skills of constructing knowledge y earners is a .so 

problematic. 



Ciirrinilum Development 

Until recently the cumcula in many countries underwent slow, even imperceptible, 
change as a result of the initiatives of the many parties to educatiorial prov.saon^ 
Some initiatives came from individual teachers, some from the staff of a .school 
working in concert, some through the corporate activities of professiona associ- 
ations. some from public examination bodies, and some from govemmen -funded 
national curriculum development initiatives, with considerable overlap between 
the categories. Those new ideas which were successful m a range of cla.ssrooms 
were dis.scminatcd through the informal networks which linked educationalists. In 
New Zealand, there has been a national curriculum m science for many years and 
new Ideas became part of the national cumculum in the next review and revision. 
Whether informally or formally, the new ideas gradually gained 
teachers, although commonly that acceptance was tar from universal, and the adoption 
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oi the ideas was far from uniiorm, Implementation of new ideas and the development 
of the next curriculum .^latement often occurred concurrently. New content gradually 
evolved into a form in which it could be taught by unsupported, individual teachers, 
new teaching methods were devised, new approaches to assessment were incor- 
porated. The emphasis was on curriculum evolution: the individual teacher had 
the last word on what happened in the classroom. National curricula, where they 
existed, legitimii'.ed broadl> accepted new content, teaching technique, and assess- 
ment methods. 

The new tighter curriculum statements — which are subject to arbitrary, or at 
least sudden, change at the behest of central government — are leading to a new 
dynamic of change, as illustrated in the contexts of New Zealand and the United 
Kingdom. New Zealand has had a national science curriculum for over 45 years, but 
since 1989 the process of developing the national curriculum in science and other 
subject areas has changed. First, the curriculum is no longer developed over many 
years by central government staff members in consultation with teachers. In.stead. 
the development is contracted out to a non-ministerial person, for example, a teacher 
educator in a college of education. Secondly, the contract signed by both the Gov- 
ernment and the developer has rigid specifications as to the fomiat and .scope of 
the^ curriculum. These parameters are not open to negotiation by the developers 
and writers. Thirdly, the contracted curriculum developer is not involved in the 
initial policy development with respect to .science education but is .seen as imple- 
menting the policy decision of writing a new curriculum within the parameters set. 
Hence, dialogue between the different stakeholders in the .science curriculum at 
the time of developing new policy is .severely limited. The contracted curriculum 
developer may involve teachers (primary, .secondary and tertmry) as writers or as 
consultants, but the debates about the aims of science education and the ontological 
and epistemological beliefs about teaching and learning are largely excluded from 
the fomial curriculum development prcKcss. Tlie debates are more visible in the 
consultation over draft curricula. An implementation process has been funded by 
the Government to take place after the development is done, not concurrently as 
previously (Bell, 1990). 

In the United Kingdom, the draft curriculum statements in science have been 
written by groups comprised of teachers, academic scientists and bureaucrats, 
with the voices of the bureaucrats being most dominant. The publication of draft 
curricula has usually been followed by a very short period of ‘consultation’ with 
teachers. The post-consultation documents, usually very close in content and .struc- 
ture to their predece.s.sors, often then have to be implemented at very short notice, 
a process which is usually accompanied by frantic efforts to achieve implementa- 
tion within individual schools. As there is a lack of even short-term additional 
funding, although compliance must be demonstrated, the emphasis is inevitably on 
making the minimum changes to existing practice (Bowe, Ball, and Gold. 1992). The 
IcKus of control for initiating change has moved out.side the classroom and the 
.school. Change in actual curriculum and cla.ssroom practice is epi.sodic; is relatively 
unconsidered or considered by groups containing a substantial number of indi- 
viduals who have agendas other than the welfare of schools, teachers, and students; 
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takes different forms in different schools; and is probably more apparent than 
real The historic complaint of ‘innovation without change has been superseded 
by -change without innovation’. Teacher development tends, under these circum- 
stances, to be simplistic in the c.xtreme. with a focus on becoming familiar with the 
new requirements in detail and turning them into schemes of work, making as tew 
changes to existing practice as possible. Critical review ot the new prcscnption is 
discounted. 

The tension between teacher development lor imposed, rapid change, on tne 
one hand, and teacher development for the ongoing, sustained development of 
curricula and teacher for the growth of science education, on the other hand, is 
obvious for tho.se involved. The notion of teacher development for the critical, 
inquiring teachers existing within a New Right policy and funding context is ditlicult. 
to put it mildly. The previous traditions of teacher-collective curricitlum develop- 
ment. as the basis for teacher development activities are in abeyance. The model 
bein« proposed in this book would, in contrast to present practice, place greater, 
rather than lesser emphasis on curriculum development as teacher development. 



Tlw Niiutre of Tecichinfi 

The way that leaching takes place in a given classroom — the mix ot particular 
techniques used and Ihe role of the teacher and students in an activity — is gov- 
erned by the teacher’s beliefs about the nature of knowledge and the nature ot 
learning. Two extreme positions, at either end of a continuum, can be characten/.ed 
as follows. The tirst position is governed by a set of beliefs that knowledge is real 
and exists independently of people; that students are passive potential recipients of 
that knowledge; and that the teacher is an expert whose task is to present know- 
ledge directly, in a logical sequence, to the students. The second position is gov- 
erned by the contrasting set of beliefs that particular knowledge is the construction 
of people; that students learn by reconstructing their own ideas in the light of their 
experiences and socially agreed knowledge; and that the teacher, whilst having a 
thorough grasp of the particular knowledge, has the task ot tacililating the recon- 
struction, extension or replacement of students existing knowledge, using whatever 
teaching techniques seem appropriate. 

It is probably broadly tnie to say that the first of these two sets of beliefs has 
underpinned the teaching in most classrooms since systematic formal education 
was established for all young citizens in the mid-lSfKfs or so. However, the second 
of these two sets, whilst it has always been present in the practice ot some actual 
classrooms and in many theoretical views of classrooms, has gradually gained cred- 
ibility with teachers over approximately the last fifteen years. If they were given 
freedom to choose how they teach, and relief from the burden of an overloaded 
curriculum content, a significant minority of teachers would be heavily influenced 
in their decisions by the second set of beliefs, the constructivi.st perspective. 

However, the New’ Right-inspired educational policies are in tension wit 
those of many educationalists with regard to views of knowledge and learning, as 
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IS evident in government documents. For example, in the United Kingdom, the new 
cunricula are couched in terms ot content to be learned and the amount of content 
is high. Teachers arc required to ‘deliver’ that content, a term which implies a 
process of passing over something tangible. This trend is against the professional 
judgment o! teachers, fails to recognize the active agency of students in their own 
learning, and is in favour ot a commodity-production view of knowledge. Assessment 
policies of New' Right governments — for example, the policies of the New Zealand 
Qualifications Authority — arc often in tension with constructivist views of learning 
and may act as a barrier to teachers developing their teaching in accordance with 
their professional judgment. 



The Nature and Manaitefnent oj Student Assessment 

Ihe three interlocking issues in respect ;f assessment arc always w'hy it is being 
conducted, by whom, and how. Teachers would agree that all students need a 
publicly validated statement ol their achievements when they leave compulsory 
schooling. Most w'ould tecl that assessment, when conducted on a regular basis 
during the period of schooling, should directly produce information that can he 
used to improve an individual's achievement. The corollai 7 to this is that such 
assessment is best Ciirried out by the teacher within the framework of normal 
teaching and includes the use of the techniques of observation and infoniial inter- 
view, spread over a period of time such that a student can realistically demonstrate 
learning achievements. 

However, the recent requiements set by New Right govcinments, that schools 
should be accountable for learning outcomes have created tensions with the views 
of many teachers. For example, in the United Kingdom, the new curriculum 
developments are driven by a belief that sch(X)ls are not causing students to learn 
enough by which is meant that students are not learning a large enough quant- 
ity of the 'facts’ valued by the curriculum policy makers. The distinction between 
formative and summative asse.ssment is confused. The New Right remedy in Britain 
(and in modified fonns in other countries) has been the introduction of large-scale, 
nationwide tests tor students, to be carried out largely in a paper-and-penci! format 
at regular intervals, at ages 7, 11, 14, 16 (Dearing, 1994). Hie information to be 
yielded by these tests seems incapable of direct use for improving students' learn- 
ing. Its main purpose seems to be as publishable data to be presented to parents as 
indicating the worth of, and effort made by, individual schools in respect of the 
inculcation ot factual information. Hie fact that the improvement in any student's 
learning is substantially governed by the base line of prior achievement and by the 
student's home circumstances is overlooked in this approach. In New Zealand, the 
audi' and accountability activities of the Education Review Office (ERO), mean 
that schools must collect assessment data to indicate learning outcomes for the 
rcguhu* review's. The collection of data for the review and audit places excessive 
demands on teachers and administrators in schools, and there is a danger that it will 
be at odds with as.se.ss merit required for the learning prescribed in the curriculum, 
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external examinations, and the Unit Standards for the New Zealand Qualifications 
Framework. 

The introduction of pre-vocational, or even vocational, elements into the cur- 
riculum for the compulsory school years seems likely to nicike the management 
of assessment still more problematic for teachers. For example, in New Zealand, 
the vocationally based New Zealand Qualifications Framewo-k extends down into 
the senior secondary school and creates a tension with the learning outcomes pre- 
scribed by the science curriculum. At first glance, the New Zealand Qualifications 
Framework appears to resolve the problem ot two separate sets ot assessment for 
academic and vocational requirements: 

All national qualifications arc to be built ot the same basic blocks-unit 
standards — each carrying a number of credits assigned to one of eight 
levels . . . Unit standards will be introduced in schools at age 15 and will 
be the main school-based qualifications ... It is intended that all existing 
national qualifications, including trade certificates and degrees, will be 
converted to the unit standard system and placed within the tramework. 
(Irwin, 1994) 

But the academic and vocational curricula are based on differing views ot knowledge 
and learning, such that combining them is highly problematic for teachers. The 
sy.stems approach to the framework results in the people being assessed and moulded 
to fit the system, rather than the reverse. 



Staff Afypraisal and School Inspection 

The appraisal of schoolteachers by school principals and inspectors, like that ot 
students by the teachers themselves, has always occurred. In most cases this has 
been informal, without ongoing, ahect observation of the teaching conducted in 
classrooms. It has been dependent, perhaps unduly, on the casual reactions of other 
staff, observation at .semi-public events, for example, during staff meetings, short 
visits by inspectors to classrooms, and the evaluation of the public-examination 
results of students (where applicable) against unstated norms already established in 

the school. ■ j r • 

The recent introduction of techniques into education, many denved iron: in- 
dustry. has included the establishment of formal appraisal. In many countries, the 
system is still evolving, with concerns being expressed by trade unions as to the 
degree of linkage between performance, assessed by perhaps artificial or irrelevant 
criteria and pay. However, the system generally includes the production of formal 
.statements of personal professional goals mainly by the teaeher; the observation of 
classes by more senior staff; and a formal interview. In a proportion of cases, the 
outcomes of appraisal are linked to the provision of in-service education and train- 
ing opportunities. Hickcox and Musella ( 1992) have produced a summary of ideas 
which could make appraisal a more positive experienee for the appraised. In their 
view, there should be a separation of supervision intended to direct teachers 
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improvement from that for judgment of perfbmiance; relevant skill training for 
those making judgments; an expansion of concerns in appraisal beyond those 
focused on the classroom to include career development; a shift towards pro- 
cedures which reduce the use of a linear sequence of events in appraisal; and 
increased procedures w'hich emphasize more negotiation between appraiser and 
appraisee in the formation of judgments. 

Whilst in-school procedures for appraising teachers arc. in many cases, mov- 
ing in the direction of the propo.sals summarized by Hickcox and Musella (1992), 
they are being off-.set by the introduction of external procedures set up to monitor 
nation- or province-wide standards ot the .schools. The approaches used vary. In 
3ritish v^olumbia (Canada). Ministry of Education staff regularly monitor the work 
(including Grade 12 exam results), and public reception, of individual schools, with 
.ormal iaspections being carried out every six years, and augmented by province- 
w ide assessment ol reading and writing in Grades 4, 7. and 10 (Charbonneau. 
1993). In the United Kingdom, the Office for Standards in Education (Ofsted) 
carries out highly structured snapshot evaluations of the work r-f individual .schools 
at tour-yearly interv'als. However conducted, these evaluation: must have a major 
impact on the patterns of work of. and priorities assigned by individual teachers. 
It is not clear whether teachers actually participate in any teacher development 
designed to support them in respect of their personal appraisals. In many schools, 
great collective effort is made to prepare teachers to participate in the whole- 
school. externally conducted appraisals. 



Teacher Development 

In recent restructuring by the New Zealand Gcu’ernmenl, respoi ' ;liiy for teacher 
development was devolved from the centre to schools. The State x. no longer the 
provider of teacher in-service but is still the funder. The funding is distributed 
directly to schools and to some providers for the implementation of new policy 
initiatives through contracts for services. Mitchell, McGee. Moltzen and Oliver 
(1993) report that since the restructuring, there is a perception that more in-.service 
work is occurring, with teachers undertaking a wfide and inten.se range of staff- 
development activities, sometimes to the point of overloading them.selves. The 
in-service work is more school-based. How’ever, teachers report that there is not 
enough time for in-servicc w'ork and the current level of in-service work is not 
enough to implement the rapid and extensive changes being sought. The demands 
for in-servicc work to implement new government policy, leave little money, time 
and energy lor teachers to address their own professional concerns. 



Edueationa I Re sea n 7 ? 

Another tcnsic^n in schools is whether and how to address the nature and outcomes 
ol educational research. Educational research has always had a chequered history, 
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largely because education has not yet unequivocally emerged as a distinct and 
separate subject for academic study. Rather than centring on education per se, 
discussion has been about the history of education, educational psychology, the 
sociology of education, the philosophy of education. A noticeable omission high- 
lighted by recent developments has been substantive attention to the economics ot 
education. This is probably a chicken-and-egg situation; because there has been no 
distinctive subject of education, researchers have come from established traditions. 
Historians have, naturally enough, wanted to focus on the history of education, 
scientists have wanted to focus on the provision and outcomes of science education, 
and so on. Perhaps most significantly, these researchers have set the research agenda 
in terms of the kinds of problems that would be of interest in their parent disci- 
plines, rather than in terms of problems which lie at the heart ot everyday class- 
room practice and which would be of interest to teachers. As a consequence the 
outcomes of a substantial portion of the research, on which scarce resources have 
been used, have been of little significance to the classroom teacher. The chalkboard 
evaluation of educational research, in general, has been negative; it has been largely 

The situation of research in science education, which lies at the interface of 
the politically indistinct area of research in education and the politically distinct 
area of research in science, is somewhat clearer and more positive. Nevertheless 
a range of criticisms of the focus of science education research has been put forvyard 
by Hurd ( 1991 ) and Rutherford (199.'^). Such criticisms can be turned into the fomi 
of challenges. If research into science education is to have more impact on practice 
— that is, if teachers are to pay more attention to it — it must directly address 
perceived and anticipated problems of practice. It must address a wider range o 
problems than is currently the case. It must relax the customary tight methodological 
constraints on studies so that they correspond to the full parameters of the context 
within which a problem is set. .Studies of similar problems in different contexts 
must be brought together into a cohesive whole, such that the public debate of 
issues is facilitated. Studies must not be done by science educators in isolation, but 
by drawing on exoertise in the social, behavioural and policy sciences. Lastly, a 
continuing review' of the philosophy and methodology of much science education 
research is called for. A*; Hurd (1991) puts it: 

The physical science model, so widely used in eilucational research, with 
its emphasis on the experimental control of variables and statistical analysis, 
has limited value for investigating issues raiseil by the reform movenien'.. 

The whole idea of trying to pinpoint answers to questions that are raised 
in advance of a study produces results of little consequence. Better would 
be a model derived from ecology that recognises complexities and assumes 
broad patterns of interactive behaviour such as would be charactenstic of 
a teacher and students in learning situations. (Hurd, 1991. p. 727) 

The qualitative-quantitative debate has been going on for more tlian twenty years. 

Many journals report studies that use both paradigms or transcend them. 
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In Shavelson s ( 1988) it is a fallacy, for educational research in general, 
to assume that the direct applicability of research to practice can be achieved. For 
direct application to be possible: 



Research would have to be relevant to a particular issue and be available 
before a decision needed to be made; research would address the issue 
within the parameters of feasible action and provide clear, simple, and 
unambiguous results; research would be known and understood by the 
policy-maker or practitioner and not cross entrenched interests; recom- 
mendations from research would be implemented within existing resources; 
and research findings would lead to choices different from those that 
decision makers would otherwise have made, (Shavelson, 1988, p. 5) 



Frequently, the scope of science education research is unlikely to match ex- 
actly the particular problems of practice, and research does not produce timeless 
truths because the context of practice is continually changing under the influence 
of continual governmental changes in education, so there is a 'sell by’ date for all 
research. For teachers, the implications of research may seem outside of their scope 
of agency or validity. 

Educational research has alw'ays received low levels of funding in most 
countries, perhaps because the complexity of the subject under study has rarely 
produced knowledge which can be used, either directly or by metaphorical trans- 
fer, to predict future events successfully. However, matters have recently taken a 
decided turn for the worse. The newly introduced curricula do suggest agendas for 
lelevant, practice-oriented research (McNamara, 1990). However, governments in 
the United Kingdom and elsewhere, adhering to a discourse of belief and evidently 
wi.shing to deny substantiated grounds for opposition to their policie.s, have both 
sharply reduced even the already deficient funding and .sought to control the pub- 
lication of any results of inquiry which might prejudice support for their policies. 
Teacher development focused on an appreciation of existing research and on the 
acquisition of the skills needed to conduct research is rarely encountered outside 
university courses. 



Summary 

The differing social contexts for education in which teachers work are creating 
tensions in schooling and education in New Zealand and the United Kingdom. 
The.se tensions are evident in the different cultural aspects of schooling, the work 
of teachers and teacher development. These tensions create challenges for teacher 
development mid for the model pre.sented in this book. This and other challenges 
are addre.ssed in the final chapter. 
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Summary of the Model 

In this book, we have presented and argued for a model of teacher development that 
has been successful for teachers wanting to use new teaching activities in the 
classroom; to think about teaching, learning and other aspects of science education 
in new ways; and to improve the learning of science by their students. The main 
aspects of the model are now' summarized. 



Social, Personal and Professional Development 

In the model, teacher development is seen as social, personal and professional 
development. Social development as part of teacher development involves the 
renegotiation and reconstruction of the rules and norms of what it means to be a 
teacher (of science, for example). Teachers need to be the central contributors to 
this. It also involves the development of ways of working with others that enable 
the kinds of social interaction necessary for renegotiating and reconstructing of 
what it means to be a teacher of science. 

Personal development as part of teacher development involves each individual 
teacher constructing, evaluating and accepting or rejecting for herself or himself 
the new socially constructed knowledge about what it means to be a teacher (of 
science, for example), and managing the feelings associated with changing their 
activities and beliefs about science education, particularly when they go ‘against 
the grain' (Cochran-Smith, 1991) of the current or proposed socially constructed 
and accepted knowledge. 

Professional development as a part of teacher development involves not only 
the use of new teaching activities in the classroom but also the development of the 
beliefs and conceptions underlying the actions. The clarification of core values and 
commitments is important for the development of moral frameworks in education 
(Shotter, 1984; Hargreaves, 1994), It also involves learning science as well as 
science education. 

The sodabpersonal-professional model promotes development in all three 
areas. To focus on one alone will not promote the desired learning and develop- 
ment. In the past, professional development was focused on to the exclusion of the 
other two aspects. In recent times, personal development self-development and 
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self-understanding — has been emphasized. But as Hargreaves (1994, pp, 71-4) 
comments, an over-emphasis on the personal, with a lack of attention to social and 
political awareness, can be damaging. An over-emphasis on the personal, can lead 
to political naivety, excessive feelings of guilt at not being able to effect change, 
and a sense of hope le.ss ness. 



learning 

In the social-personal-profcssional model, teacher development is viewed as 
learning by teachers. Learning as teacher development is conceptualized in the 
model from a social constructivist perspective, Leiuning is seen as occurring within 
the social contexts of the classroom and the wider social political, economic and 
historical contexts of our societies. Knowledge is seen as constructed and recon- 
structed by people, both personally and socially. Learning involves the interaction 
of personal and social constructions; change in one is mediated by the other. The 
socially constructed knowledge is the context, the outcome and an integral part of 
the Iciiming. Learning is pcirt of human development, which includes the development 
of self-identity (as a teacher of science). Learners have partial agency to change 
both the socially constructed knowledge and their own construction of what it 
means to be a teacher of science. Social interaction is pan of learning. Learners 
arc seen as able to reconstruct their knowledge through rejection and learning is 
seen as involving mctacognition — that is, teachers as learners knowing about 
and monitoring their owm learning and thinking. It involves their knowing about 
and monitoring the change process and reconceptualizing their conceptions of teacher 
development. 



Empowerment 

The tcachcr-dcvclopmcnt process in the social -personal-professional model is viewed 
as one of empowerment for ongoing development, rather than one of continued 
dependency on a facilitator's or others' suggestions for change. Teacher develop- 
ment is promoted when teachers arc able to: contribute to the teacher development 
process and programme: feel that their contributions are valued, for example, 
that their opinions, ideas, teaching activities, suggestions in decision-making, and 
initiatives are worthwhile; experience competency in teaching; have a sense of 
ownership towards and control over the nature of their own development; address 
their concerns and needs; volunteer for the programme or an aspect of the pro- 
gramme; negotiate the content and form of the programme; determine the pace 
and nature of the changes; reconceptualize their view of teacher development; 
view themselves as learners; become innovative and creative, rather than only imple- 
ment given strategies; and feel that the changes arc possible and beneficial in the 
current school and political situation. 

Empowerment also includes the teachers being supported to critically inquire 
into the ideologies, values and theoretical commitments of innovations and impo.sed 
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change. In doing so, they may be better able to unravel the confusion created by 
competing ideologies. It includes teachers taking action to change their world based 
on their beliefs (O’Loughlin, 1992b). Empowerment is not achieved through con- 
trived collegiality, forced reflection or ownership through compliance with policy 
(Hargreaves, 1994, p. 69). 



When it Means to he a Teacher of Science 

Teacher development involves the renegotiation and the reconstruction of what it 
means to be a teacher of science. As teachers bear the ultimate responsibility for 
teaching, their centrality in the social construction of knowledge about teaching 
must be recognized. Whilst others, for example, parents and scientists, may also 
contribute to this social construction of what it means to be a teacher of science, 
the centrality of the teachers in the process is being emphasised. Teacher develop- 
ment involves learning new ways to work and talk with other teachers (and other 
stakeholders in science education) to renegotiate and reconstruct what it means to 
be a teacher of science. Anecdoting is one such way for teachers to share with each 
other what they are doing in the classroom, to give support and feedback and to 
engage in reflection and critical inquiry. This interaction and reconstruction of what 
it means to be a teacher of science is important, not just in terms of individual 
teachers working in classrooms, but in temis of teachers’ awareness and action with 
respect to the wider social and political contexts in which they work. 



The Focus of Teacher Development 

Teacher development involves addressing the concerns ot teachers with respect to 
improving learning in the classroom, as well as the concerns of parents, employers 
and politicians. Most teachers seeking teacher development wish to be better teach- 
ers and to achieve ‘better learning’ for their students. Feedback is an integral part 
of changing and developing, and feedback to indicate that they are feeling better 
about themselves as teachers and that better learning conditions and outcomes are 
occurring, supports teachers during the process of change. 

Teacher development often includes the implementation of new curricula, new 
research findings and the new teaching ideas of others. But it also includes addressing 
the concerns of teachers, who must deal with the tensions of competing ideologies 
in education today. In addressing the concerns of teachers, the reconstruction of 
what it means to be a teacher of science includes taking into account their voices. 
Currently, the concerns of teachers include continuity, progression, differentiation, 
the inclusive curriculum and subject knowledge. 



Challenge.s of the Model 

The social-personal-professional model of teacher development raises challenges 
for teachers, teacher educators, school managers and policy makers. In turn, the 
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social contexts in which teacher development occurs raises challenges for the model. 
The challenges of the model are now outlined and discussed. 



Social Development 

A major challenge of the social-personal-professional model is for teachers, teacher 
educators, school managers and policy makers to promote the renegotiation and 
reconstruction of what it means to be a teacher of science as a key part of teacher 
development. Anecdoting was used by the teachers in the research project as a 
way to reconstruct within the group what it means to be a teacher of science; for 
example, with respect to listening to students, getting students thinking, re-thinking 
noisy classrooms, covering the curriculum and assessment procedures. But recon- 
struction of the socially consti'ucted knowledge also includes teachers using the 
skills of renegotiating and reconstructing in other groups, for example, school- 
based groupings such as the science department or the meetings of the entire 
school staff; locally based groups such as the local science-teachers' association; 
national education groups, such as a national curriculum writing group; and groups 
of other stakeholders in science education, for example, the Royal Society, the 
Institute of Physics, and teacher unions. At present, few. if any, teacher-develop- 
ment programmes focus on helping teachers acquire and practise the skills 
the renegotiating and reconstructing of what it means to be a teacher of science. 
Most science educators pick up the skills by trial and error in meetings and con- 
lerences. Funding is required for the provision of this aspect of teacher devel- 
opment; funding is particularly important for teachers to have quality time with 
other teachers. 

Being a contributor to the social ct)nstruction and reconstruction of what it 
means to be a teacher of science, necessitates clarifying one’s beliefs, values 
and knowledge. Forums for teachers to clarify, reflect on and develop these are 
important. A part of this is learning about the values, beliefs and ideologies of 
others — for example, the neo-conservative politicians — and evaluating them. It 
may also involve reflecting critically on aspects of post-modernity; for example, 
clarifying one’s own position regarding bicultural and multi-cultural educational 
situations, because teachers are not only required to teach from a basis of their own 
values, beliefs and experiences but also to teach with cultural sensitivity and cultural 
safety towards students of other cultures. Critical inquiry will assist teachers in 
these tasks. Few. if any. tcacher-dcveloprncnt programmes being funded by gov- 
ernment provide for this aspect of teacher development as they arc being funded 
for the express purpose of implementing new policy. 

The fomms for teachers of science to communicate their ideas, wishes and 
concerns with themselves and others need to be rc -established, given the min- 
imal networking that is possible under the funding and conditions of working 
established by current New Right governments in New Zealand and the United 
Kingdom. For example, in New Zeatand until the late 1980s, Department of 
Education national and local curriculum development and teacher development 
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courses provided a forurn for teachers to reconstruct what it means to be a 
teacher of science and for government policy makers to be present to hear and 
discuss this socially constructed knowledge. Since the restructuring of education 
administration, the contract method of curriculum development and teacher 
development limits rather than promotes discussion amongst teachers and other 
science educators during policy formation. The teacher unions were key contri- 
butors to these debates but their energy has had to be directed to industrial rather 
than professional matters in recent years. Other forums are evolving; tor example, 
the meetings and conferences of the national and regional Association ot Science 
Educators, the Royal Society and its subgroups of the professional associations ot 
scientists, and the meetings of the Australasian Science Education Research Asso- 
ciation arc increasingly becoming places to hear what others are thinking and doing, 
and in addition to reconstruct the collective social knowledge about science educa- 
tion. The problem still remains ot a shortage of teacher development programmes 
that provide the space for teachers to discuss their notions ol, and concerns about, 
science education, and for communicating this to a government with little commit- 
ment to real consultation. 

Forums for all the stakeholders in science education to negotiate and recon- 
struct aspects of science education during new policy development need to be 
maintained or re-established after the restructuring of education systems. Without 
them, newspapers and other media may become the only forum for teachers as 
w'ell as the general public. 

Science educators need to create their own spaces lor their voices to be heard 
in terms of their professional knowledge, values and theoretical commitments. 
Relying on others’ meetings as tonims to be a contributor can marginalize science 
teacherV voices. Given that teachers are ultimately responsible for teaching, their 
voices need to be central (but not sole) to the social constniction of what it means 
to be a teacher of science. 

The challenge of the model is fur these torums to be supported and funded, 
and for them to enable empowerment of teachers, rather than being used mampu- 
lativcly. lor example, by governments. The model also challenges educators to con- 
sider new ways of communicating with each other and with other stakeholders in 
the education enterprise. Communicating through anecdoting has been focused on 
in this book. There are other ways; for example, using e-mail or Internet facilities, 
classroom visits for feedback, new ideas or joint problem-solving, watching videos 
of classroom action, and case studies. 



Professional Deychpment 

Another aspect of the social-pcrsonal-professional model professional devcl- 
opment — including the development of classroom teaching activities and the 
theoretical notions underlying theni. Professional development is the main outcome 
sought by teachers, although social and personal development arc crucial to achieving 
it. Most teachers come to teacher development courses seeking new teaching ideas 
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and new ways to think about science education and to leam some new science. 
Without the professional-development aspects, teacher development programmes 
become hollow. The challenge of the model is to keep a focus on professional 
development, whilst ensuring that social and personal development occur as 
well. 

Under the restructured education systems, as exist in New Zealand and the 
United Kingdom, the funding for continued innovations in science education is 
insecure. In the past, innovations in classroom teaching have arisen from sustained 
research programmes — for example, the Learning in Science Projects at the 
University of Waikato and the Children’s Learning in Science Projects at Leeds 
University — and from ongoing curriculum development projects — for example, 
the Curriculum Review in Science in New Zealand in the 1980s (Bell, 1990) and 
the Secondary Science Curriculum Review' in the United Kingdom (Michell, 1987). 
The changed nature of research funding and of the ways of changing official cur- 
riculum documents means that opportunities for teachers to innovate, and develop 
professionally whilst doing so, are much reduced. The challenge of the model to 
policy makers and funding agencies is to provide funding for sustained, ongoing 
innovation. 

The other side of professional development is the reconceptualizing of the 
thinking that underlies practices in science education. Critical and reflective 
thinking on a range of theoretical perspectives and classroom activities is required 
for this. The challenge of the model is for opportunities to be provided for this 
reconceptualizing through a range of teacher development activities; for example, 
in university-based credit courses for higher qualifications, in professional associ- 
ation meetings, and curriculum writing tasks. 



Personal Development 

Providing the support for the personal development aspect of teacher development 
is a challenge given by the model. Few schools provide support for innovative 
teachers, in the way that they do for beginning teachers or teachers facing deregistra- 
tion and dismissal. Such suppon requires funding of staff time to provide that 
support and allow the innovations to be tried out. Time and funding for support are 
needed if sustained teacher development is to occur. For example, in New' Zealand, 
teacher development facilitators on some Ministry of Education contracts to im- 
plement the new curriculum are funded to make visits to schools in betw'een the 
three meetings of the programme. These school visits are costly on facilitator time 
and travel but their value is acknowledged by teachers (Gilmore, 1994). 

The stressful side of changing classroom activities while maintaining class- 
room control, maintaining learning outcomes, covering the curriculum and explain- 
ing the changes to students, parents and school management, is known to many in 
science education. The challenge of the model is for more provision in teacher 
development programmes (that is, more time and funding) i ir workshops on stress 
management, the change process and communication skills. 
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Curriculum Development as Teacher Development 

The social-personal-professional model challenges the notion of curriculum devel- 
opinent as a distinct process occurring prior to teacher development or imple- 
mentation, which is the notion underlying the research, development, dissemination 
(RDD model). In the social-personal-professional model, curriculum development 
is seen as a part of teacher development and teacher development is seen as a part 
of curriculum development — the two are concurrent and reciprocal. Changes to 
one aspect of the classroom teaching by a teacher requires changes to other aspects 
of teaching, schooling and education. For example, using a nev/ teaching activity 
may require changing the assessment procedures in the classroom and school or 
rewriting the school curriculum (within the guidelines of a national curriculum). 
Whilst the literature acknowledges the role of teacher development in the imple- 
mentation of new curricula, the role of curriculum development as a part of teacher 
development is not so well acknowledged. The model then challenges the notion 
of curriculum development explicit in neo-conservative government policies, which 
separate out policy making from policy implementation, and which contract out 
curriculum development tasks to be done over a short time frame. 

A reciprocal and interdependent view of curriculum development and teacher- 
development needs to consider four levels at which curriculum and teacher devel- 
opment occurs. First, there is the national level, which involves curriculum and 
teacher development in the process of the development of a national curriculum m 
science. The discussions to reach a negotiated and agree 1 to document require the 
professional development of all stakeholders involved, including teachers, teacher 
educators, politicians, parents, scientists, employers and bureaucrat. 

Secondly, there is the school level of curriculum and teacher development. For 
example, this may involve teachers undertaking teacher development for school 
change; for example, developing the ability to write a school-policy statement on 
equity or assessment. It may involve rewriting the school programme for science 
in the light of new national curricula. 

Thirdly, there is the level of change to a teacher’s curriculum in the class- 
room. Individual teachers may change their activities to implement a new school 
policy, new national curriculum policy or new innovations arising from research. 
This entails an appraisal of personal commitments to the school, the subject, 
their colleagues and students, to the proposed change, and a consideration of what 
the changes would mean within the (probably unchanged!) physical resources 

available. _ 

Lastly, there is the level of curriculum change as students expenence it. bvery 

student builds up a view of what the curriculum being experienced in a given 
subject is about. This is constructed from a personal overview of the whole-school 
curriculum and the inter-relationship between its parts, from personal expenence of 
the subject in previous years, from the opinions of peers, older siblings, parents or 
guardians, and from textbooks. In our view, no new teacher-intended cumculum 
should be introduced without an evaluation of the existing student-experienced 
curriculum because curriculum development and teacher development are only 
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effective if the students' experienced-curriculum changes in a way that improves 
learning. 

In a review covering the 1970s onward, Fullan and Hargreaves (1992) point 
out that, in all reported cases of successful curriculum development (curriculum 
innovation), teacher development was a contributing factor. However, they do point 
out the limitations to those (relatively few) sustained successes. They all involved 
sustained input from highly trained and experienced facilitators, who are in very 
short supply. The reports said little about the impact of the innovations on the 
students or the teachers as individuals or on the school as an organization. The 
scope ot their apparent success would seem to have been very limited. The success 
of the individual projects reported has an uncertain predictive power when con- 
sidered in the conte.xt of conditions in many schools today, where multiple, and 
perhaps interacting, innovations are being introduced simultaneously. 

Fullan and Hargreaves (1992) suggest, from their historical analysis, a number 
of factors to explain both failure to introduce an innovation, and initial success 
tollowed by a gradual decline in effectiveness towards failure and abandonment. A 
lack of funding with which to introduce the innovation was a major contributing 
factor, particularly when accompanied by attempts to manage the innovation from 
outside an individual school. A lack of appreciation, on the part of the sponsors of 
the innovation, ot how it related to existing practices in the school was also evident. 
Many innovations were built around an inadequate model for their introduction. A 
lack ot time tor teachers to take on the additional work involved, teacher turnover, 
and a lack of appropriate, and appropriately timed, teacher development, also con- 
tributed to cases of failure. 

In the light of this evidence and the need to undertake multiple innovations in 
a school at the same time, Fullan and Hargreaves ( 1 992) suggest that a comprehensive 
model of teacher development, the key to successful cuiTicuIum innovation, must 
take into account the following four elements: firstly, the teacher's purpose, that 
is, what the teacher is trying to achieve; secondly, the teacher as a person; thirdly, 
the social contexts within which a teacher actually works, both in terms of the 
neighbourhood and within the school itscit; and fourthly, the culture of teaching 
within the school. The model of teacher development proposed in Chapter 2 subsumes 
these elements within an articulated whole. 



Empowerment 

Another challenge issued by the social-personal professional model is that to 
empov.’er teachers to be key contributors in the reconstruction of what it means to 
be a teacher of science. This includes being a contributor to the w'riting of national, 
.school and classroom curricula; having a say in the nature and focus of teacher 
development programmes; and being in a position to change inter-related aspects 
of .schooling, rather than just one aspect in isolation. However, there is a need to 
be alerted to the danger of organizations and governments being manipulative 
rather than empowering ol teachers it schools and teachers have the responsibility 
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without power, as the centre retains or increases control over essentials of curric- 
ulum and testing (Hargreaves, 1994, p. 69). 

Time 

The social-personal-professional model challenges the current short length of time 
given for teacher development. For example, some teacher-development programmes 
contracted to the New Zealand Ministry of Education to implement the new sci- 
ence curriculum, consist of three one-day meetings, along with school visits by the 
facilitator between the meetings. From their experiences of the programme within 
this time frame, most teachers felt they understood the philosophy of the new 
curriculum but wanted more time and support to put the new ideas into practice 
(Gilmore, 1994). With respect to the social-personal-professional model, many 
teachers were at situation 1 (confimiation and desiring change: see Chapter 2) only 
at the end of the funded programme. On one hand, we acknowledge that educa- 
tional funds are a finite resource. On the other hand, we maintain that changing 
teaching is not the same as changing a factory production line. In changing their 
teaching, teachers are changing not only actions, but beliefs as well. Furthermore, 
that change will be slower (and rightly .so) if the changes go against their professional 
commitments. In addition, teachers have to manage the response of students, par- 
ents, school management and others to that change. In managing the responses to 
their changes, teachers are not merely keeping classroom control or telling others 
about why they are changing. They are having to work over a period of time with 
others to renegotiate what it means to be a teacher of science. Changing beliefs and 
views about education and teaching does not happen instandy for teachers, piu-ents, 
managers or politicians. 



Challenges for the Model 

The social-personal-professional model of teacher development raises challenges 
for teachers, teacher educators, school managers and policy makers. In turn, the 
social and political contexts in which teacher development occurs, raise challenges 
for the model. 

The model of teacher development, as outlined in Chapters 2-7, has the 
potential to support sustained, and self-directed, change. However, as discussed in 
Chapter 8, the current social and political contexts within which teacher develop- 
ment is framed seem antipathetic to a realization of that potential. The following 
are some challenges to be addressed if the model is to be useful to teachers. 



riw Need for a Definite Response 

For the model to be used in teacher development, educationalists must respond 
to the New Right political policies that are counter to the use of the model. The 
educational establishment cannot: 
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. . . act as if today would be better if it were more like yesterday, but as 
it in any case tomorrow will be broadly similar to both. To support this 
beliet, it has a lomial sequence of responses, at both trivial and serious 
levels. These are: (a) it is not a problem (b) it may well be a problem but 
it is being exaggerated (c) it is indeed a problem but it is being badly 
expressed (d) it is certainly a problem but it is being grossly/obsessionally/ 
hysterically formulated (e) it is of course a problem but it is already well 
known and everything likely to solve it has already been tried (f) it is a 
problem but it is (has become) boring. (Williams, 1983) 

The central task of educationalists, through the teacher development that they 
undertake, is to respond appropriately to the demands now made of them and to 
the opportunities that they can discern, within the climate of beliefs and actions in 
which teaching is now' set. This response must be positive where there is evidence 
that there are justified criticisms made of the curriculum, of teaching, and of the 
quality and quantity of learning, or w'here opportunities have hitherto been lost: it 
is crucial that students’ learning (however assessed) be improved. The response 
must be neutral where the changes proposed or possible are cosmetic, having no 
substantial implications tor teaching and learning, and merely represent fashions in 
government: many new prescriptions represent ‘valued old wine, presented in new 
bottles’. The response must be negative where, in the considered opinion of edu- 
cationalists, the proposed changes have destructive implications for the long-term 
capacities of students to respond to the demands of their lives. Thus, the inclusion 
within the curriculum of a critical evaluation of the status of knowledge must be 
defended. 

Educationalists need to acquire the skills that will enable them to establish a 
genuine public space for the discussion of education — including the ability to 
carry forward ideas that have broad support into widespread effective practice, and 
the ability to defend their views and actions against destructive argument, w'here 
that is encountered. These skills respectively suggest that they must sustain the 
notion of teaching as a profession and be able to respond to the discourse of 
derision. 



Retaining a Commitment to Teaching as a Profession 

The issue of whether education has been, is, or can ever be, a profession, has been 
widely debated. Indeed, taking Perkin’s (1985) definition that: ‘professions, like all 
conscious groupings, are best thought of as teams for the mobilisation of resources 
in the pursuit ot status and income', it may be that many educationalists would not 
want to be a member of one, on ethical and moral grounds. However, other view.s 
of the worth of being in such a group are available. In a profession, a corpus 
of theoretical knowledge, related both inductively and deductively to practical 
knowledge, is held by practitioners who are a relative minority. The function of 
this theoretical knowledge is to provide justification to link practice across widely 
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ditYering contexts. In addition, a corpus ot practical knowledge, consisting of pro- 
tocols on the proper relation to clients, and on what should be done, when, and 
how, is held by all practitioners within a profession. These constitute the ethical 
and moral dimensions of professional behaviour. Professionals do engage in a 
closely defined, heavily circumscribed activity of self-advertising, manifest through 
collective, centralized organizations. They are proactive as well as responsive, and 
are involved in discretionary judgments in the practising of their profe.ssion. 

Perkin (1985) advocates that education is not a true profession, for three rea- 
sons. It is perceived to lack a distinctive body of theoretical or practical knowledge 
necessary for teaching. For example, in New Zealand teachers employed in state 
schools teaching children do not have to be registered (although vets have to be 
registered to care for the family cat). Anyone deemed suitable by a school Board 
of Trustees is eligible for employment, whether or not they are registered teachers, 
and whether or not they have a science or teaching qualification. Educationalists 
have no ultimate control over the .selection, training and qualification of mem- 
bers. Teachers and educators in the United Kingdom have an organization which 
is divided into several trades unions and many subject associations and which can 
therefore be perceived as ineffectual politically when compared to other professional 
groups, such as medical practitioners. Returning to Perkin's ( 1985) definition above, 
the interplay or causes and con.sequences of this ineffectuality are a lack of bargaining 
power, relatively low remuneration and low status. 

We assert that educationalists must take active and sustained measures to 
establish education as a profession (Hargreaves. 1994). This as.sertion is a goal to 
work towards as we acknowledge that the present positioning of educators, as dir- 
ected by neo-conservative governments, does not make this an easy task. The need 
to establish ■ ducation as a profession is most pressing in a time of imposed change, 
and the reaciion of experienced teachers, who constitute the great majonty in most 
educational services, to imposed change is of key importance here. Sikes (1992) 
has summarized the likely responses of teachers to imposed change, which is what 
is being mandated in many countries. These responses are divided into three cat- 
egories. First, in terms of teachers as people, imposed change could mean that: 

a teacher's initial reasons for being a teacher no longer apply, that their 
expectations cannot be met, and that their commiMiient comes to seem 
misplaced; 

ihc initial grounding teachers receive and the ideas which underlie their 
educational ideologies and philosophies go out ol lashion and are viewed 
unfavourably, meaning that teachers are faced with the idea that they have 
been wrong and may even have disadvantaged their pupils; 

professional and personal life-cycle needs and expectations arc not met, 
(Sikc.s. 1992, p. 41) 

A second response to imposed change is in terms of the protessional aims and 
purposes, in which teachers vary widely. F-or sonic, the imposed changes will lead 
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to a gap between what they value in schools and the expectations and conditions 
prevailing there. A third response to imposed change is in terms of the context 
and conditions in which teachers work. Imposed change under conditions of fiscal 
austerity could mean that many teachers will lack the time and physical resources 
with which to r ^et the new, and usually expanded, requirements. Lastly, a response 
to imposed change may be in terms of the cultural values within which teachers 
work. As Sikes (1992) points out: 

Within educational institutions, teacher cultures develop. These cultures 
iire the product of the beliefs, values and characteristics of the staff, stu- 
dents and community w'hich combine to make up the shared understand- 
ings, the rules and nomis which are ‘the way we do things here’. Changes 
which are imposed from outside threaten , . . teacher cultures. The result is 
that people lose their sense of meaning and direction, their ‘framework of 
reality , their confidence that they know what to do, and consequently they 
experience confusion and a kind of alienation. (Sikes, 1992, p. 43) 

The responses of teachers under these circumstances may var>'. Some will 
carry on as before, perhaps introducing the required changes in a cosmetic manner. 
Some will form or join cliques and factions within the staff to support particular 
views on the changes. Others will .simply leave teaching. Some will take advantage 
of itie change for career enhancement. Others will adopt a general attitude of 
resistance and sabotage. 

If education were a profession, then teachers would have a collective mech- 
anism through which to have the maximum infiuence on the nature and extent of 
changes that a government .sought to bring about. They could deploy skills to 
cnsuie that the implementation of required changes was built on elements of 
teacher culture that were central to its philosophy and clearly defendable. They 
could ensure that all teachers had the opportunity to participate actively in the 
process of implementing change. For such a profe.ssion to be established, or re- 
. Mablisiicd. core theories of education must be clearly set out, their relation to 
good practice in a wide variety of contexts established, and skills of advocacy 
built up. In addition, the development of education as a profession will in .some 
way help to ensure that innovative and successful teachers keep contributing to 
teaching and learning in schools. 



The Capacity to Respond Appropriately to the Discourse of Derision 

As \vc discussed earlier, the tactics used by the New Right to drive educationalists 
from the arena of influence over educational policy-making have several elements: 
the use of the rhetoric of political argument, the misuse of educational research 
to support preformed conclusions, and the blaming of educationali.sts for former 
and current policy failure. Teacher development needs to focus on skills to make 
appropriate re.sponscs to these tactics. 



Challenges 



Economics 

Another challenge to the model is the cost of its provision. The model in advocat- 
ing social, personal and professional development is advocating many meetings of 
teachers over one to three years. In the current political climates of tighter financial 
management and provision, and increased government controls on cuiriculum, assess- 
ment and evaluation, the financing of the model by governments is unlikely. 



Conclusion 

In this book, we have presented a model of teacher development as social, personal 
and professional development based on research findings in science education. We 
discussed this model witb respect to the social, political and economic contexts in 
which schooling and education are occurring. We have theorised the model in 
terms of views of learning and human development. In concluding this book, we 
wish to acknowledge that we have not given a recipe that will automatically lead 
to better learning for teachers. Knowing what to do differently will of itself not 
necessarily result in the changes occurring, as the teachers in the researen project 
appreciated. The wider political and social contexts at the moment are makmg it 
very difficult for educators to effect the changes that they would want. However, 
teachers in wanting to help their students develop and grow in a post-modern 
world, arc persistent in seeking changes based on their concerns. We hope that 
there is something in this book — its anr lysis and theorizing — that enables those 
change to be made. 
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This book reports on (he findings of a three yeor re'sear;:!i 
pro|ect; the 'Learning in Science' project, corned oot m 
New Zealand. It documents the teacher, development 
process for a group of ,science teachers as they used new 
teaching activities to take into account students' thm'Kmg^ 
constructivist views of learning and alternative 
conceptions. Numerous quotations of the qualitative data ■ 
are used to illustrate the main points in the book. 

While set in the content of science ed.ucotion, the model I. 
"of teocher development described m the book wili. be of 
interest to all those involved in teacher education and. 
curriculum implementation. The model presented is based 
on a vi'ew of teacher development as learning by 
teachers and as social, personal and professional 
developmerit. A social constructivist view of learning as 
teacher development is promoted. Of particular, interest! 

• is the social (development as part of teacher development 
- the reconstruction of whot it means to be a teacher of 
science and the working with other teachers in ways that 
enable that reconstruction -to occur. The book documents 
the. factors that the teachers involved in the research 
’ praject. felt helped their deveioprf\.ent; 'feeling betterj 
about myself‘-as a learner'; 'better learning'; feedback, 
support and reflection, ^anaging the change process, 
and, using anecdotes. ‘ ■ 
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assessment in science classrooms, teacher development and 
■ curriculum development. 
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